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Philadelphia Program 


THE ELECTROCHEMICAL SOCIETY 


One Hundred and Fifteenth Meeting 
Sunday through Thursday 


CONDENSED TECHNICAL PROGRAM 
Monday, May 1959 


Electric Insulation (Abs. 1-7) 9:45 A.M.-12:00 
2:00-3:30 P.M. (Constitution and Independence 
Rooms, 3rd Floor) 

Electronics—-Luminescence (Abs. 39-54) 9:00 A.M.- 
12:05 2:00-4:55 P.M. (Pennsylvania Ballroom, 
West, 3rd Floor) 

Electronics—-Semiconductors (Abs. 72-82) 9:30 A.M.- 
12:00 2:25-5:15 P.M. (West Ballroom, 2nd Floor) 

Electrothermics and Metallurgy (Abs. 104-120) 9:30 
M.; 2:00-4:30 P.M. (Hall Flags, West, 
Concourse) P.M. (Hall Flags, East, 
Concourse) 

Industrial Electrolytic (Abs. 151-161) 9:00-11:30 A.M.; 
2:30-5:00 P.M. (East Ballroom, 2nd Floor) 

Theoretical Electrochemistry (Abs. 
2:00-5:00 P.M. (Pennsylvania Ball- 
room, East, 3rd Floor) 


Tuesday, May 1959 

Electric Insulation (Abs. 9-18) 9:00 A.M.-12:00 
2:00-4:00 P.M. (Constitution Independence 
Rooms, 

(Abs. 
A.M.; 2:00-5:00 P.M. (Pennsylvania Ballroom, West, 
3rd Floor) 

(Abs. 83-93). 9:00 A.M.- 
2:00-5:15 P.M. (West Ballroom, 2nd 

oor 

Electrothermics and Metallurgy (Abs. 121-127) 9:00- 
11:30 A.M.; 2:00-4:00 P.M. (Hall Flags, East and 
West, Concourse) 

Industrial Electrolytic (Abs. 162-171) 8:30-11:30 A.M.; 
2:30-5:00 P.M. (East Ballroom, 2nd Floor) 

Theoretical Electrochemistry (Abs. 176-182) 9:00 A.M.- 
12:00 M.; 2:00-5:00 P.M. (Pennsylvania Ballroom, 
East, 3rd Floor) 


Wednesday, May 1959 
Electric Insulation (Abs, 19-29) 9:00 A.M.-12:00 
P.M. (Pennsylvania Ballroom, 3rd 
oor 
Electronics—-Luminescence and Semiconductor (Abs. 
66-71) 9:00 A.M.-12:10 P.M. (West Ballroom, 2nd 
Floor) 
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Electronics—-Thermionics (Abs. 94-103) 9:30 
12:00 P.M. (Hall Fame, West, Con- 
course 

Electrothermics and Metallurgy (Abs. 128-138) 9:00- 
2:00-5:00 P.M. (East Ballroom, 2nd Floor) 

Theoretical Electrochemistry (Abs. 183-188) 9:00 A.M.- 
12:00 M.; 2:00-4:45 P.M. (Pennsylvania Ballroom, 
West, 3rd Floor) 


‘Thursday, May 1959 


Electric Insulation (Abs. 30-38) 
2:00-4:00 P.M. (Independence Room, 3rd Floor) 

Electrothermics and Metallurgy (Abs. 139-150) 9:00 
2:00-5:00 P.M. Room, 
3rd Floor) 

Theoretical Electrochemistry (Abs. 189-205) 9:00-11:10 
P.M. (Pennsylvania Ballroom, East, 
3rd Floor) 


GENERAL INFORMATION 


Convention Headquarters will 
1725 Pennsylvania Boulevard, Philadelphia 


day for rooms (with bath) are: single 
room $8.50, 8.85, 11.50, 13.50, 15.50; Double-bed room 


$13.00, 15. 60; Double room, twin 15.00, 17.00, 
19.00, 00; bed room, baths $30. 50, 
33. 50, 40.50, 41.00. 

Requests for room reservations the Headquarters 
Hotel should mailed Lloyd Carswell, General 


Manager, Sheraton Hotel, 1725 Pennsylvania Boule- 
vard, Pa. SURE state your in- 
tention Electrochemical Society meeting. 
Early are advised. your wife will 
attending, sure indicate this your request for 
reservation. 

Within several blocks the Headquarters Hotel 
are: Hotel Robert Morris, 17th and Arch Sts., single 
room $6.50 and up; double-bed room from $9. 50; twin- 
bed room $10.00. Central YMCA, 1421 Arch St., 
room $2.00-$2.50. 

uests for room reservations should mailed 
tention attend The Electrochemical Society meeting. 

The office the Secretary will Parlor 
(Third floor) 

Headquarters will Parlor C-D (Third 
oor 

The Local and Press Room 
will Parlor (Third floor) 

All technical sessions will held the 
Second, and Third 


REGISTRATION 
The registration desk will the Grand Ball- 
room floor (Second floor) Following the registra- 
tion schedule: 
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May 5—8:00 A.M. 4:00 P.M. 
Wednesday, May 6—8:00 A.M. 4:00 P.M. 
Thursday, May 7—8:00 A.M. 12:00 


Registration fees are: 


fills out application blank and 
subsequently elected membership the Society, 
the difference between the nonmember and member 
registration fee. will applied his first year’s dues. 


INFORMATION PHILADELPHIA 


The the heart the fabulous 
Penn Center Plaza and conveniently located for all 
activities. The hotel’s 1000-car garage directly across 
and has underground entrance the 

otel. 

Information about places interest, theatrical and 
other attractions, and restaurants will available 
the ticket desk, you'may write the Philadelphia 
Convention and Visitors Bureau, Penn Square Building, 
Philadelphia 7,.Pa. 


SYMPOSIA AND ROUND TABLE 

The Electric Insulation Division has scheduled 
symposium Liquid Dielectrics—Gassing Oils and 
Aging Studies, Factors Influencing Electrical Break- 
down, and Mechanisms, sponsored the 
National. Foundation, Office Naval Re- 
search, and The ECS, well General Symposia. 

The Electronics Group has 
scheduled four General Symposia and Round Table 
well Joint. Symposia with the Semiconductor 
Group Electroluminescent Devices. 
The Electronics Group has 
scheduled symposia Bulk Properties, Surfaces and 
Junctions, Compounds, and Diffusion 
Techniques, well Joint Symposium with the 
Luminescent Group Devices. 

The Electronics Division—Thermionics Group has 
scheduled two symposia. 

The Electrothermics and Metallurgy Division has 
scheduled symposia miscellaneous topics, Constitu- 
tion and Thermodynamics, New Equipment Develop- 
ments the Field High-Temperature Technology, 
Mechanical Properties Intermetallic Compounds, 
Refractory Compounds, and Effects Impurities 
Reactive Metals. 

The Industrial Electrolytic Division has scheduled 
General Sessions. 
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scheduled symposium Electrode Processes spon- 
search, and the ECS. 


GENERAL FUNCTIONS 
Symposia Chairmen Breakfasts 


Monday, Tuesday, Wednesday, and Thursday, 
May and special breakfasts will held for 
symposia chairmen. the day which 
symposium each chairman should the Café 
Caréme, 2nd floor, 7:45 A.M. 


Eleetronics Division Cocktail Party 


Monday from 5:15-6:30 P.M. the Electronics Division 
will hold cocktail party the East Ballroom and 

Evening 

May all those registered the 
are invited the get-acquainted 
Mixer the Ballroom East and Assembly (2nd floor) 
served complimentary basis; bar will avail- 
able for the other 

good opportunity meet make new ones, 
and plan your convention. activities. 

Tuesday Society Luncheon and Business Meeting 

The Electrochemical Society Luncheon and Business 
Meeting will Tuesday, May 12:15 P.M. 
speaker will featured. 


Tuesday Evening Reception and Banquet 

reception honoring Swann 
and Honorary Members the Society will 
Assembly (2nd floor): Cocktails served 
the Grand Ballroom. Dr. Swann will deliver the Presi- 
dential Address and will introduce the newly elected 
Members and present Certificates Honor- 
ary Membership them. (Dress optional). 

Wednesday Evening Cruise and Buffet Supper 

evening, May unique, informal, 
relaxing, and fun program has been planned. famous 
the River. buffet supper with entertain- 
ment and surprises will round out the evening, return- 
ing evening’s function should 
pursuit. will available from 
Sheraton Hotel place debarkation and return. 
Definite information time and place will 
available ticket desk. Make this evening MUST 
during your convention stay. 
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LADIES’ PROGRAM 


friendly invitation extended all the ladies 
attending the convention make Parlor the 
3rd floor the Sheraton Hotel their headquarters dur- 
ing their stay Philadelphia. 

The morning coffee hour will held each day, Mon- 
day through Thursday, and visitors are cordially in- 
vited come and become acquainted. Members the 
Ladies’ Committee will there give information 
assist any way make the stay pleasant one. 

The visitor’s cooperation would greatly appre- 
ciated they would let the committee know early 
which trips they wish make. This will enable 
the committee make reservations sufficient time 
assure their participation and enjoyment. 

Monday morning, May 4.—Coffee hour will held 
from 9:30 A.M. Parlor C-D. The rest the 
morning left open for individual shopping sight- 
seeing. 

Monday afternoon, May 4.—At 2:00 bus will 
leave for tour historic Philadelphia, including 
Independence Hall, the Bell, Betsy house, 
Christ Church, and Elfreth’s Alley. 

ALTERNATE TRIP for those who attended 
the Ottawa meeting and others who are interested 
the University Pennsylvania’s Robert Tait McKenzie 
exhibit has been arranged and transportation provided. 
This trip also starts 

Monday evening, May 4.—The ladies are invited 
attend the Mixer 8:00 P.M. the East Ballroom 
(see General Functions). 

Tuesday morning and afternoon, May hour 

10:20 A.M. buses will leave for luncheon the 
Dupont Country Club Wilmington, 1:30 the 
will resume their trip the Henry Francis 
Pont Winterthur Museum and Gardens. this famous 
museum will see twenty rooms taken early 
flower and azalea The buses will leave 4:00 
P.M. return the hotel. limited number 
vations are available for this. trip and reservations 
required not later than 9:00 Tuesday 
morning. 

evening, May 5—The ladies are invited 
attend the Recep and Banquet 6:30 P.M. 
Grand Ballroom. Tickets should purchased the 
ticket desk registration floor. 


Wednesday morning and afternoon, May 6—Coffee 
hour Parlor C-D 9:30 10:00 A.M. 

Buses will leave the hotel 10:50 A.M. for trip 
through suburban Philadelphia with visit Morris 
Arboretum Chestnut Hill. The arboretum was turned 
over the Botany Department the University 
Pennsylvania the will Miss Lydia Morris, 


and contains gathered both here and abroad. 


Luncheon will the Philadelphia Club, 
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after which the group will visit the widely known 
stained glass studio Henry Lee Willets. illustrated 
lecture will given Mr. Willets. Buses will return 
the hotel arriving about 4:00 P.M. 

Wednesday evening, May 6—The ladies are invited 

“come aboard” for the cruise the Delaware, during 

which supper and entertainment are provided. Tickets 
must. purchased advance the ticket desk. (See 
General Functions) 

Thursday morning, May 7.—Coffee hour from 9:30 
10:30 A.M. Parlor C-D. The day leit free for indi- 
vidual plans. 


LUNCHEONS AND BUSINESS 
MEETINGS. DIVISIONS 


Electronics Division Luncheon and Business Meeting, 
Monday, May 12:30 P.M. the Hall Flags, 
East, 

Industrial Electrolytic Division Luncheon and Busi- 
ness Meeting, Monday, May 12:30 P.M., the East 
Ballroom, 2nd 

Electrothermics and Metallurgy Division Business 
Meeting Tuesday, May 11:00 A.M., the Hall 
Flags, Concourse. 

Electric Insulation Division Luncheon and Business 
Meeting, Wednesday, May 12:15 P.M., the Con- 
stitution Room, 3rd floor. 

Theoretical Electrochemistry Division Luncheon, 
Wednesday, May 12: P.M. the Hall Flags, 
Concourse. 

Theoretical Electrochemistry Division Business Meet- 
ing, Thursday, May 11:30 A.M., the Pennsyl- 
vania Ballroom, East, 3rd floor. 


BOARD AND COMMITTEE MEETINGS 


Sunday, May 2:00 P.M. —Meeting the Board 
Directors the Connie Mack Room, 3rd floor. 

Sunday, May 7:30 P.M.—Meeting the Investment 
Advisory Panel the Connie Mack Room, 3rd floor. 

Monday, May 5:00 P.M.—Meeting the Member- 
ship Committee Room 556-8, 5th floor. 
May 5:00 M.—Meeting the Editorial 
Staff the Journal Room 556-8, 5th floor. 

Wednesday, May 5:00 P.M. the Council 
Local Sections Room 5th floor. 

Chairmen Future Meetings. Meet the Office the 
Secretary (Parlor floor) Luncheon 
will arranged. 


COST VARIOUS FUNCTIONS 


(other than registration) 


Tickets for all functions will sold separate 
desk near registration center. Please secure tickets 
early possible. Deadlines for each function will 
posted ticket desk. 
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Symposia Chairmen breakfasts-Standard Menu prices 
Monday P.M. Electronics Division Cocktail 


Monday evening Mixer Complimentary 
Tuesday Society Luncheon 4.25 
Tuesday Reception and Banquet 8.00 
Wednesday Cruise and Buffet Supper 4.50 
Ladies’ Functions Largely complimentary 

JOURNALS 


the January, February, March, and April 
issues the “Journal The Electrochemical Society” 
will available the registration desk. The price 
single copy the Journal $1.25 members and 
$1.75 nonmembers. 


EXTENDED ABSTRACTS 


The Electronics Division and the Theoretical 
Electrochemistry Division are making available ex- 
tended abstract booklets containing 1000-word ab- 
stracts most the papers presented the 
Philadelphia Meeting. Copies these 
will available the registration desk. 

The Electric Insulation Division will probably have 
extended abstract booklet also. 


recordings will made oral discussions. 
Those contributing the discussion paper and 
desiring their remarks published sup- 
plied the symposium chairman with printed form 
which discussion may written. These forms 
should given the Secretary-Treasurer the 
Division the Managing Editor the JOURNAL 
after the session; mailed the Managing 
Editor the JOURNAL, 1860 Broadway, New York 
23, The discussion will then referred the 
author for reply. Publication the discussion and the 
the author depends publication the 
article the JOURNAL. 

Written discussion should submitted within two 
months following publication the article the 
JOURNAL. Discussion Section published semi- 
annually the JOURNAL. 


EMPLOYMENT POSTERS 
Companies which desire recruit employees the 


Philadelphia Meeting will have posters this effect 
bulletin board near the registration desk. 
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FALL 


Deshler-Hilton Hotel 
COLUMBUS, OHIO 
October 18, 19, 20, and 22, 1959 


Sessions probably will scheduled 

Batteries 

Corrosion (including joint Corrosion—Elec- 
tronics—Semiconductors session) 

Electrodeposition (including symposia “Elec- 
trodeposition from Organic Solvents” and 
“Electro- and 

(Semiconductors) 

Electrothermics and Metallurgy 

Abstracts for the (not exceeding 
words length) must reach Society Head- 
quarters, 1860 Broadway, New York 23, 
not later than June 1959 order in- 
cluded the program. 

Indicate abstract for which Division’s sym- 
posium the paper scheduled, and under- 
line the name the author who will present 

the paper. 


ELECTRIC INSULATION 


Monday, May 1959 
Liquid Dielectrics 
Gassing Oils and Aging Studies 
Sponsored the Science Foundation, Office 
Naval Research, and The ECS 
with Basseches presiding 


AND INDEPENDENCE ROOMS, 8rd Floer) 


Their Gassing Electric Stress” 
Reynolds and Clarke (Abstract No. 
10:30 New Explanation Gas Evolution 
Electrically Impregnated Paper Insula- 
(Abstract No. 
tion” George Olds; and Eich 
No. 
11:30. Irradiation Chlorinated 


Electric Insulation 
Monday, May 1959 
Liquid Dielectrics 
Oils and Aging Studies 
Sponsored the National Science Foundation, Office 
Naval Research, and the ECS 
with Basseches presiding 
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and Chemical Stability Mineral Oils” 
Salomon No. 

2:30 Dependence the Power 
Factor Insulating Oils the Water and Gas 

3:00 Method for the Determination the 
Aging Insulating Oils” Strigel 

(Abstract No. 


Electric Insulation 
Tuesday, May 1959 
Liquid Dielectrics 

Factors Influencing Electric Breakdown 
Sponsored the National Science ‘Foundation, Office 
Naval Research, and The ECS 
with Callinan presiding 
(CONSTITUTION AND INDEPENDENCE ROOMS, Floor) 
9:00 A.M.—-“Effect Dissolved Gases the Electric 

Conduction and Breakdown Insulating, Oil” 
Strength the Gas Pressure Equilibrium with 
the Oil” Priaroggia and Palandri 
(Abstract No. 10) 
10:00 Pressure, Tem- 
perature, and. Voltage Duration Electric 
Strengths Hydrocarbon Liquids” Kao 
and Higham (Abstract No. 11) 
10:30 the Breakdown Insul- 
ating Oil” Baumann No. 12) 
11:00 New Statistical Theory the Break- 
down the Reinterpretation ‘of Pulse 
Lewis (Abstract No. 13) 
11:30 Electrode Surface Conditions 
Lew No. 14) 
12:15 Luncheon and Business Meeting 
the East Ballroom (2nd Floor). 


Electric Insulation 
Tuesday, May 1959 
Liquid Dielectrics 

Factors Influencing Electrical Breakdown (cont’d) 
Sponsored the National Science Office 
Naval Research, and The ECS 

with Callinan presiding 
(CONSTITUTION AND INDEPENDENCE ROOMS, 8rd 
2:00 Investigations the Development 
(Abstract No. 15) 
No. 16) 
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Active Nitrogen” Back and Winkler 
(Abstract No. 17) 
3:30 Structure Electrical 
(Abstract No. 18) 


Electric Insulation 
Wednesday, May 1959 
Liquid Dielectrics 
Conductivity Mechanisms 
the National Science Foundation, Office 
Naval Research, and The ECS 
with Frisco presiding 


(PENNSYLVANIA BALLROOM, EAST, 8rd 


9:00 Conduction Hexane under 
Helliwell (Abstract No. 19) 

9:30 Conduction Currents Liquid 
Hexane under Pulse Conditions” Sharbaugh 
and Watson (Abstract No. 20) 

Metal and Pure, High-Insulating Liquid and 
Its Influence High-Field Conductivity” 
Morant (Abstract No. 21) 

10:30 Drift Mobility Liquid 

Electric Fields Liquid Dielectrics, Batch Methods” 

Nonuniform Electric Fields Liquid Dielectrics” 
Pohl and Plymale (Abstract No. 24) 

12:15 M.—Electric Insulation Division Luncheon 
and Business Meeting the Constitution Room 
(3rd floor). Smyth, Department Chemistry, 
Princeton University, Princeton, J., speaker. 


Electric Insulation 
Wednesday, May 1959 
Liquid Dielectrics 
Conductivity Mechanisms (cont’d) 
Sponsored the National Science Foundation, Office 
Naval Research, and The ECS 
with Frisco presiding 

2:00 and Space Charge Effects 
Liquid Hydrocarbons” Coelho and Bono 
(Abstract No. 25) 
Witt (Abstract No. 26) 
Water D-C Conductivity Undesiccated Insula- 
nier (Abstract No. 27) 
3:30 Wien Effect and Ionic Association” 

Andrew Patterson, Jr., and Harlow Freitag 
(Abstract No. 28) 


4:00 Field Effects Poorly Con- 
ducting Media” Pohl (Abstract 29) 


Electric Insulation (cont’d) 
Thursday, May 1959 
ROOM, 8rd Floor) 


9:00 Silicone Laminates” 


Elsfelder (Abstract No. 30) 
9:30 Migration—A Cause Component 
Failure” (Abstract No. 31) 


10:00 Universal Meter for Measuring Volt- 
ages High Microamperes, and In- 


and Mergner (Abstract No. 32) 
Callinan (Abstract No. 33) 


11:00 Structure and Optical 
Dillon, Jr. (Abstract No. 34) 


Electric Insulation 
Thursday, May 1959 


(INDEPENDENCE ROOM, Fleor) 


2:00 and Dielectric Properties 
Ceramics the Potassium-Sodium Niobate System” 
Egerton and Dillon (Abstract No. 35) 

2:30 Processing Techniques the 
Dielectric Properties Titanates and Zirconates” 
by. Lawrence Kopell (Abstract No. 36) 

3:00 Involved the Application 
Ceramic Insulation” White and Norante 

(Abstract No. 37) 

3:30 Some Special Purpose 

Glasses” McLellan (Abstract No. 38) 


Monday, May 1959 
with Ephraim Banks presiding 
(PENNSYLVANIA WEST, 3rd Floor) 

9:00 A.M.—Keynote Address—“Luminescent Centers 
(Abstract No. 39) 
9:45 and Tin-Activated Alkaline Earth 
McKeag (Abstract No. 40) 
cium and Strontium Orthophosphates” 
Wanmaker and Bakker (Abstract No. 41) 
10:25 Pyrophosphate Phosphors” 

(Abstract No. 42) 
10:45 A.M.—“Phase and Fluorescence the 
Hummel (Abstract No. 43) 
11:05 Halophosphate Phosphors, II. 
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Theoretical Optics Lamp Coatings” 
utler (Abstract No. 44) 
11:25 Halophosphate Phosphors, III. 
Effect Particle Size Constants” 
Thomas (Abstract No. 45) 
11:45 Halophosphate Phosphors, IV. 
Influence Particle Size Lamp Performance” 
Homer (Abstract No. 46) 
12:15 P.M.—Electronics Division Luncheon and Busi- 
ness Meeting the Hall Flags, East, Concourse. 


Electronics—Luminescence (cont’d) 
Monday, May 1959 
with Haake presiding 
(PENNSYLVANIA WEST, Floor) 


2:00 Dependence and Particle Size 
Lehmann (Abstract No. 47) 

2:25 Action Iron-Group Elements 
Electroluminescent Zinc Sulfide Paul 
Goldberg Abstract No. 48) 

luminescent Phosphors” Alfred Kremheller 

(Abstract No. 

3:15 Trapping Levels Zine 
fide Phosphors Resulting from Positive Ion 

(Abstract No. 50) 

3:40 New Features Phosphors Showing 
the Electro-Enhancement Effect” Pingault and 
Destriau (Abstract No, 51) 

CdZnS:Mn, Phosphors Showing the Electro- 
Enhancement Effect” Destriau 

(Abstract No. 52) 

4:15 Enhancement the Light Emitted 

(Abstract No. 53) 

4:35 the Origin Complex Output Wave 
Forms A-C Electroluminescence” Loebner 
and Hegyi (Abstract No. 54) 


Electronics—Luminescence (cont’d) 
Tuesday, May 1959 
with Simon Larach presiding 


BALLROOM, WEST, 3rd 


9:00 A.M.—“Influence Hydrogen Red ZnS-Cu 

Fluorescence” van Gool and A.P.D.M. Cleiren 

(Abstract No, 55) 

9:25 Donor-Acceptor Luminescent 

Weil (Abstract No. 56) 

the Infrared Emission Intensity ZnS:Cu” 

(Abstract No. 

10:15 Fluorescence (Zn,Cd)S” 

Potter (Abstract No. 58) 


10:40 Preparation Two-Com- 

Solid Solutions from Compounds” 

Alfred Kremheller, Levine, and Gashurov 

(Abstract No. 59) 

11:05 Luminescence ZnS and 

CdS Single Crystals” Lempicki 

(Abstract No. 60) 

11:30 the Polarization Fluorescence 
CdS and ZnS Single Crystals” Birman 

(Abstract No. 61) 


(cont’d) 
Tuesday, May 1959 
with Ralph Potter presiding 


(PENNSYLVANIA BALLROOM, WEST, 8rd Floor) 


2:00 P.M.—-“The Fluorescence Some Binary and 
Verhagen (Abstract No. 62) 

2:20 Unusual Effects Observed with 

(Abstract No. 63) 

phors” Mooney (Abstract No. 64) 

rison and Hoffman (Abstract No. 65) 


Round-Table Discussion 


3:30-5:00 P.M.—Round-table discussion with Nathan 
Melamed, 


ELECTRONICS-LUMINESCENCE 


SEMICONDUCTOR GROUPS 


Joint Symposium 
Wednesday, May 1959 
Electroluminescent Devices 
with Henry Ivey presiding 


(WEST BALLROOM, 2nd 


Address—“Solid-State 
Electronics” Loebner (Abstract No. 66) 
10:00 Characteristics Electro- 
luminescent Lamps with Conductive Grid Struc- 
tures” Coerdt: (Abstract No. 67) 
10:25 Improved Electroluminescent Dis- 
Panel” Chamberlin (Abstract No. 68) 
10:55 Electroluminescent Symbolic Indica- 
tor” Lyman (Abstract 69) 
11:20 and Performance Sin- 
Zimmerman (Abstract No. 70) 
sponse” Arthur Bramley (Abstract No. 71) 
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ELECTRONICS—-SEMICONDUCTORS 


May 1959 
Bulk Properties 
with Hannay presiding 
(WEST BALLROOM, 2nd Floor) 


9:30 Levitation Floating 
Matare (Abstract No. 72) 

(Abstract 73) 

10:20 Organic Com- 

pounds” Leroy Schieler and Nichols, Jr. 
(Abstract No. 74) 

11:00 Dependence the Solid 
Solubility and the Distribution Coefficient Var- 
ious Impurities and Si” Trumbore 
and Thurmond (Abstract No. 75) 

11:30 A.M.—Recent News Papers. Titles and short ab- 
stracts will available the Registration Desk. 

12:30 P.M Division Luncheon and Busi- 
ness Meeting the Hall Flags, East, Concourse. 


Electronics—Semiconductors (cont’d) 
Monday, May 1959 
Surfaces and Junctions 
with Hall presiding 


(WEST BALLROOM, Floor) 


Buck, Jackson, and McKim 
(Abstract No. 79) 
3:30 Surface Conductivity and Re- 
Savage (Abstract No. 80) 
4:25 Low Voltage D-C Electroquenchable 
(Abstract No. 82) 
4:50 Papers. short ab- 
stracts will the Registration Desk. 


Electronics—Semiconductors 
Tuesday, May 1959 
Semiconducting Compounds 
with Beer presiding 


and Willardson (Abstract No. 
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9:50 Single Crystals Indium 

(Abstract No. 85) 


10:55 and Crystal Growth Zinc 


(Abstract No. 86) 
Earth Compound Semiconductors” 
(Abstract No. 87) 
11:50 A.M.—Recent News Papers. Titles and short ab- 
stracts will available the Registration Desk. 
12:15 P.M.—Society Luncheon and Business Meeting 
the East Ballroom, 2nd floor. 


Electronics—Semiconductors (cont’d) 
Tuesday, May 1959 
Diffusion Techniques 
with Angello presiding 
(WEST BALLROOM, 2nd Floor) 


2:00 Silicon the Box Method” 
D’Asaro (Abstract No. 88) 
2:30 Oxide Masking Silicon 
Diffused Transistors” Lanzl 
(Abstract No. 89) 
(Abstract No. 90) 
3:35 Impurity Distributions” 
Lehovec, Pihl, and Wrigiey 
(Abstract No. 91) 
4:05 Diffusion Phosphorus Ger- 
manium” Lehovec, Pihl, and Wrigley 
(Abstract No. 92) 
4:30 and Etching Binary 
Semiconductor, Gallium Arsenide” Harper 
and Astor (Abstract No. 93) 
4:55 M.—-Recent News Papers. Titles and short ab- 
stracts will available the Registration Desk. 


ELECTRONICS—SEMICONDUCTOR 
LUMINESCENCE GROUPS 
Joint Symposium 
Wednesday, May 1959 
Electroluminescent Devices 
with Henry Ivey presiding 
(WEST BALLROOM, 2nd Floor) 
9:00 AM.—See Electronics—Luminescence 
conductor Program, Abstracts 66-71. 


Wednesday, May 1959 
with Shepherd presiding 
(HALL OF FLAGS, WEST, Concourse) 
(Abstract No. 
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10:00 Adsorbed and Desorbed 
Gases Vacuum Tubes Mass Spectrometric 
Techniques” Turnbull (Abstract No. 95) 

10:30 Residual Amounts 
Organic Contaminants Electron Tubes Radio- 
tracer Technique” Stern (Abstract No. 96) 

Measurement Commercial Tubes” Af- 

eck (Abstract No. 97) 

11:30 Thorium Dispenser Cath- 

(Abstract No. 98) 


Electronics—Thermionics (cont’d) 
Wednesday, May 1959 
with Shepherd presiding 


(HALL OF FLAGS, WEST, Concourse) 


2:00 P.M.—“Oxygen High-Purity Cathode Nickel 
Beach, and Guldner (Abstract No. 99) 
2:30 Properties Titanium-Zir- 

(Abstract No. 100) 

3:00 P.M.—-“Electrolysis and the Activation Processes 

the Oxide Coated Cathode” Anderson 
(Abstract No. 101) 

3:30 New Model for the Cause 
Flicker Noise Oxide Coated Cathodes” 
Johnson (Abstract No. 102) 

4:00 Study Tungsten, Magnesium, and 
Aluminum Nickel Additives for Oxide Cathode 

(Abstract No. 103) 


ELECTROTHERMICS AND METALLURGY 


Monday, May 1959 
Miscellaneous Topics 
with Seybolt presiding 
FLAGS, WEST, Concourse) 

9:30 Production Thorium Powder 
Calcium Reduction Thorium Oxide” Fuhr- 
man, Holden, and Whitman 

(Abstract No. 104) 

10:00 Pure Aluminum” Haber- 
echt (Abstract No. 105) 

10:30 Nucleation and the Substructure 

(Abstract No. 106) 

11:00 Studies the Nickel Chro- 
mium and Nickel-Chromium-Aluminum Heater. Al- 

(Abstract No. 107) 

11:30 Study the Factors Affectin 
Chadsey, Jr. (Abstract No. 108) 
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Electrothermics and Metallurgy 
Monday, May 1959 
Constitution and Thermodynamics 
with Westbrook presiding 
(HALL FLAGS, WEST, Concourse) 
2:00 Reduction Tungsten Oxides 
Hydrogen” Griffis (Abstract No. 109) 


2:30 Potential Measurements the 


Liquid Al-Ag and Al-Ag-Pb Systems between 690° 
and 1000°C” Wilder and Elliott 
No. 110) 
3:00 Observations the Effect the In- 
teraction Tantalum with Oxygen, Nitrogen, and 
Hydrogen” Bakish (Abstract No. 111) 
3:30 Nature Alumina Quenched Cryo- 
lite-Alumina Melts” Foster, Jr. 
(Abstract No. 112) 
4:00 the Solubilities Certain Gas Re- 
factory Metals Elevated Temperatures” Charles 
London, Richard Beck, Rudolph Speiser, al. 
(Abstract No. 113) 


Electrothermics and Metallurgy 
May 1959 
New Equipment Developments the Field 
High-Temperature Technology 
with Blocher, Jr., presiding 
(HALL OF FLAGS, EAST, Concourse) 
2:00 Remarks Blocher, Jr. 
2:10 Furnace for High Therrnal 
2:35 Furnace Developments for High- 
(Abstract No. 115) 
(Abstract No. 116) 
Development Ceramic Compositions for High-Tem- 
perature Applications” Shulze 
(Abstract No. 117) 
3:50 Design and Operation Improved 
Consumable Electrode Vacuum Are Melting Furnace” 
Bryant, Jr., and Feild, Jr. 
4:15 P.M.—-“High-Temperature Laboratory Furnaces 
for Single-Crystal Growth and Button 
4:40 Electron Bombardment Annealing Fur- 
nace” Chandrasekhar and Flinn 
(Abstract 120) 


Electrothermics and Metallurgy 
Tuesday, May 1959 
Mechanical Properties Intermetallic Compounds 
with Guard presiding 
(HALL FLAGS, EAST WEST, Concourse) 
9:00 the Mechanical Properties In- 
(Abstract No. 121) 


| 
¥ q 
val 
41, 
| 


10:00 Electronic Factor Mechanical 
Strength” G.-M. Schwab (Abstract No. 122) 

10:30 Temperature Mechanical 
Savitskii (Abstract No. 123) 

11:00 and Metallurgy Division 
Business Meeting the Hall Flags, Concourse 

12:15 P.M.—Society Luncheon and Business Meeting 
the East Ballroom, 2nd Floor. 


Electrothermics and Metallurgy 
Tuesday, May 1959 
Mechanical Properties Intermetallic 
Compounds (cont’d) 
with Sherwood presiding 
(HALL OF FLAGS, EAST & WEST, Concourse) 

2:00 P.M.—“Techniques for High-Temperature Tensile 
and Torsional Testing Brittle Refractory Mate- 
Waller (Abstract No. 124) 

Turkalo and Guard (Abstract No. 125) 

3:00 Intermetallic Compounds” 

Wood (Abstract No. 126) 


Resnick (Abstract No. 127) 


Electrothermics and Metallurgy 
Wednesday, May 1959 


Mechanical Properties Intermetallic 
Compounds (cont’d) 
with Lawley presiding 
(EAST BALLROOM, 2nd Floor) 
9:00 Interaction between Dislocations and 
the Superlattice” Norman Brown 
(Abstract No. 128) 
9:30 Modes Face-Centered Cu- 
bic Superlattice Alloys” Tadami Taoka, Ryukicki 
Honda, and Ko, Yasukochi (Abstract No. 129) 
10:00 Microscope Observations the 
Domain Structure Ordered Copper-Gold 
(Abstract No. 130) 
10:30 Radiation the Properties 
(Abstract No. 131) 
Duga (Abstract No. 132) 


and Metallurgy 
Wednesday, May 1959 
Mechanical Properties Intermetallic 
Compounds (cont’d) 
with Westbrook presiding 
(EAST BALLROOM, 2nd 

2:00 Properties Some Transition 
Paine, and (Abstract No. 133) 
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2:30 the Complex-Cubie Gamma 
Phase the Copper-Aluminum System” 
Birkle, Krubsack, and Mack 

(Abstract No. 134) 

3:00 Compounds the Transition 
Metals and Their High-Temperature Properties” 
Grinthal (Abstract No. 135) 

3:30 Mechanical Properties Some Inter- 
metallic Compounds Iron and Nickel” Korni- 
lov (Abstract No. 136) 

Grala (Abstract No. 137) 

4:30 and Electromechanical Proper- 

Wasilik (Abstract No. 138) 


Electrothermics and Metallurgy 
Thursday, May 1959 
Refractory Compounds 

(CONSTITUTION ROOM, Floor) 

9:00 and Structural Relations 
Borides, Carbides, Nitrides, Silicides, and 
Erwin Parthe (Abstract No. 139) 

9:30 Properties, and Applications 

(Abstract No. 140) 

10:00 Techniques for Studying Electrical 
Pruitt, and Thurnauer (Abstract No. 141) 

10:30 Investigation the Compound Sili- 
con Boride Cline (Abstract No. 142) 

11:00 Coatings for Graphite” 
Blocher, Jr., and Campbell (Abstract No. 143) 

11:30 Properties Aluminum Nitride” 
Taylor and Camille Lenie (Abstract No. 144 


and Metallurgy 
Thursday, May 1959 
Effects Impurities Reactive Metals 
with Noesen presiding 

(CONSTITUTION Floor) 
2:00 Effect Gettering Additions Ni- 
obium” Hiltz, Jr. (Abstract No. 145) 
2:30 Effects Interstitial Impurities and 
Process Schedules Some Mechanical Properties 
Arc-Cast Molybdenum and Molybdenum-Base Al- 

loys” McCullough and Feild, Jr. 
(Abstract No. 146) 
3:00 Tantalum Obtained Vac- 
uum Arc Melting” Torti (Abstract No. 147) 
3:30 Effect Dissolved Hydrogen the 
Physical and Thermodynamic Properties 

Titanium and Zirconium” McQuillan 
(Abstract No. 148) 
4:00 and Fabrication Ductile Vana- 
dium Metal” Armstrong (Abstract No. 149) 
4:30 Properties Titanium-Columbium- 
Aluminum Alloys” John Suiter (Abstract No. 150) 
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INDUSTRIAL ELECTROLYTIC 
Monday, May 1959 
Electrolysis Molten Electrolytes 
with Cole, presiding 
(EAST 2nd Floor) 

9:00 AM.—“A Study the Production Metallic 
Sodium from the Sodium Amalgam” Okada, 
Yoshizawa, Watanabe (Abstract No. 151) 

Miller (Abstract No. 152) 

10:00 Transfer Double Chamber Fused 
Salt Cell” Maduk and Haupin 

(Abstract No. 153) 

10:30 Contribution the Study the 
Polarization Phenomena Aluminum Cells” 
Piontelli (Abstract No. 154) 

11:00 A.M.—“A Pneumatic Force Balance System for 
Measuring Large Cell Line Current” 
Behrens (Abstract No. 155) 

12:30 P.M.—Industrial Electrolytic Division Luncheon 
and Business Meeting the East Ballroom, 2nd 
floor. Presentation the Annual Chlor-Alkali 

(Abstract No. 156) 


Industrial Electrolytic 
Monday, May 1959 
Electrolysis Molten Electrolytes (cont’d) 
with Ehlers, presiding 
(EAST BALLROOM, 2nd Floor) 
2:30 Lithium Chloride the 
1000-Amp Cell” Motock (Abstract No. 157) 
3:00 Current Measurements Elec- 
Laitinen, Tischer, and Roe 
(Abstract No. 158) 
3:30 Transparent Laboratory Cell for the 
(Abstract No. 159) 
4:00 Reference Electrodes” 
Starting Materials for and Metal Preparation” 
Gruen (Abstract No. 161) 


Industrial Electrolytic 
Tuesday, May 1959 
General Session 
(EAST BALLROOM, 2nd 
8:30 Potash from Mercury Cells” 


Handelin (Abstract No. 162) 
Berke (Abstract No. 163) 


Robert Spitzer and (Abstract No. 164) 
10:00 Equations for Calcula- 
tion Drop Electrolytic Cell Electrodes” 
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Raetzsch and Tunison (Abstract No. 165) 
10:30 Studies Anode Pas- 

(Abstract No. 166) 


Industrial Electrolytic 
Tuesday, May 1959 
General Session 
with Bechtold presiding 
(EAST BALLROOM, 2nd Floor) 
2:30 Design for Mercury Cells” 
Gardiner and Sakowski (Abstract No. 167) 
3:00 Graphite Oil-Level and Density 
Hooker Cell Operation” Baker 
(Abstract No. 168) 
3:30 Solvay and Company Mercury Cell 
V-200” Basilevsky (Abstract No. 169) 
Alkali Company’s Rectangular- 
Diaphragm Cell 34,000 Amp” Parsons 
(Abstract No. 170) 
4:30 Hydrogen 
Oxygen Generator” Robert Spitzer 
(Abstract No, 171) 


THEORETICAL ELECTROCHEMISTRY 


Monday, May 1959 
Symposium Electrode Processes 
Sponsored Jointly the Air Force, 
Office Scientific Research, and The ECS 
with Paul Delahay presiding 
(PENNSYLVANIA BALLROOM, EAST, 
10:00 A.M.-—Introductory Remarks Paul Delaha 
10:05 Ions the Metal-Solution 
Interface and Its Influence Electrode Kinetics” 
Frumkin (Invited Paper) (Abstract 172) 


Theoretical Electrochemistry 
Monday, May 1959 
Symposium Electrode Processes 
with Tobias presiding 
(PENNSYLVANIA EAST, Fleer) 

2:00 Hydrogen Electrode Re- 
action” Juro Horiuti (Invited 
(Abstract No. 173) 
3:00 Electrochemical Reaction 
Mechanisms the Electrochemical Reaction Order” 
Vetter (Invited Paper) (Abstract No. 174) 
trode Behavior Metallic Single Crystals” 
Piontelli, Poli, and Seravalle (Invited 


Theoretical Electrochemistry 
Tuesday, May 1959 
Symposium Electrode Processes 
Jointly the Air Force, 
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Office Scientific Research, and The ECS 
with Ralph Roberts presiding 


BALLROOM, EAST, 8rd Floor) 


9:00 Layer and Rate Electrode Pro- 
cesses” Gierst (Invited Paper) 
(Abstract No. 176) 
10:00 Effects Elec- 
trode Systems” Ernest Yeager (Invited Paper) 
(Abstract No. 177) 
11:00 Electrodeposition and Dissolution 
Metals” Bockris (Invited Paper) 
(Abstract No. 178) 
Luncheon and Business Meeting 
the East Ballroom, 2nd floor. 


Theoretical Electrochemistry 
Tuesday, May 1959 
Symposium Electrode Processes 
with King presiding 


(PENNSYLVANIA EAST, Floor) 


the Kinetics Anodic Dissolution Some Metals” 
Kolotyrkin (Invited Paper) (Abstract No. 179) 

3:00 for Specific Adsorption Cesium 
Ions the Absence Specifically Adsorbed Anions” 

Deane (Invited Paper) (Abstract No. 180) 

3:30 Parameters Very Rapid Metal 
Randles (Invited Paper) (Abstract No, 181) 

4:15 Impedance Anodic Formation 
(Invited Paper) 

(Abstract No. 182) 


Theoretical Electrochemistry 
Wednesday, May 1959 
Symposium Electrode Processes (cont’d) 
Sponsored Jointly the Air Force, 
Office Scientific Research, and The ECS 
with Ernest Yeager presiding 
(PENNSYLVANIA BALLROOM, WEST, 8rd Fleer) 


9:00 Theory Electron Transfer Processes 
Electrodes” Marcus (Invited Paper) 

10:00 Quaternary Ions 

Electrode” Joshi, Wolfgang Mehl, and 

Roger Parsons (Invited Paper) (Abstract No. 184) 

11:00 Effects Electrode Reactions” 

Conway (Invited Paper) (Abstract No. 185) 

12:15 P.M.—Theoretical Electrochemistry 
Luhcheon the Hall Flags, East, Concourse. 
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Theoretical Electrochemistry 
Wednesday, May 1959 
Symposium Electrode Processes (cont’d) 
with Paul Delahay presiding 


(PENNSYLVANIA BALLROOM, WEST, Floor) 


2:00 the Theory Convective Diffusion” 
(Invited Paper) (Abstract No. 186) 
Hydrogen Evolution and Dis- 
solution Activated Platinum Metals” Manfred 
Breiter (Invited Paper) (Abstract No. 187) 
3:45 Faradaic Rectification for the Study 
Electrode Processes” Barker (Invited 
Paper) (Abstract No. 188) 
Remarks Paul Delahay 


Theoretical Electrochemistry 
Thursday, May 1959 
with Walter Hamer presiding 
(PENNSYLVANIA BALLROOM, EAST, 8rd Floor) 


9:00 Kinetics and Electrostatic Inter- 
action the Double Layer” Riietschi 
(Abstract No. 189) 
9:15 Coverage during Hydrogen and 
Oxygen Evolution” Riietschi, Ockerman, 
and (Abstract No. 190) 
9:30 Oxygen Evolution Gold 
Anodes, Overpotential Measurements and Re- 
action Mechanism Sulfuric Acid 
Sidney Barnartt (Abstract No. 191) 
Palladium-Hydrogen System” Hoare 
No, 192) 
Standard Ionic, Entropy Electrochemical. Trans- 
Licht, and Swendeman (Abstract No. 193) 
10:30 Absolute Null Electrode from Double- 
No. 194) 
10:50 Mechanism. Electrode Reaction, 
(Abstract No. 195) 
11:30 A.M.—-Theoretical Electrochemist Division 
Meeting Pennsylvania Ballroom, East, 
floor. 


Theoretical Electrochemistry 
Thursday, May 1959 
with Ralph Roberts presiding 
(PENNSYLVANIA EAST, Floor) 


2:00 Salt Thermocells” Sund- 
heim 
2:15 Effect Electrolytes the Streaming 
‘Currents Bulk Metals” Rice and Hacker- 
man (Abstract No. 197) 
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2:30 Relation between the Kinetics 
Self-Discharge the Nickel-Nickel Oxide Electrode 
and Electrode Composition over Range Tem- 
peratures” Conway and Bourgault 

(Abstract No. 198) 

2:45 Polarization the Electrodeposi- 

tion Metals and Alloys” Rama Char 
(Abstract No. 199) 

3:00 Significance the Flade Potential” 
Pryor (Abstract No. 200) 

3:15 Calorimetry, The 
Absolute Entropy the Cupric Ion” 
Sherfey and Abner Brenner No. 201 

Banter, Ernest Yeager, and Hovorka 

(Abstract No. 202) 

3:45. Aspects the Nonaqueous Chemis- 
try the Uranium Chlorides” Panzer and 
Suttle (Abstract No. 203) 

4:00 Transfer and Current Distribution 
under Convection Conditions” Kameo 
Asada, Fumio Hine, Shiro Yoshizawa, and Shinzo 
Okada (Abstract No. 204) 

4:15 Transfer the Streaming Mercury 
Electrode” Kameo Asada, Fumio Hine, Shiro 
Yoshizawa, and Shinzo Okada (Abstract No. 205) 


ABSTRACTS 


the Index Authors, the Abstract Number the 
number listed column. 


ELECTRIC INSULATION 


Abstract No. 
Influence the Constitution Oils Their 
under Electric Stress 
Reynolds and Clarke, Research Organization, 
British Insulated Callender’s Wood 
Lane, London 12, England 

has long been regarded important control 
the “gassing” characteristics hydrocarbon oils 
used impregnated paper dielectrics. This paper 
scribes the apparatus and techniques for quantitative 
study this phenomenon stressed oil/gas inter- 
Results under different atmospheres with low 
viscosity oils varying constitution are presented. 
particular the effects natural and synthetic aromatic 
constituents different ring structures are compared, 
and the superior nascent hydrogen absorption charac- 

teristics alkyl demonstrated. 


Abstract No. 
New Explanation Gas Evolution Electrically 
Stressed Oil Impregnated Paper Insulation 


Krasucki, Church, and Garton, The Brit- 
ish Electrical and Allied Industries Research Assn., 
Surrey England 


Be 


We 


void-free oil impregnated paper, gas evolution 
starts at.a critical stress which is, markedly dependent 
the degree dryness the paper. The gas first 
formed arises from decomposition water the cellu- 
lose, the nature the impregnant having little effect. 
Subsequent more rapid gassing resulting decom- 
position the oil secondary process depending 
lonization within gas bubbles previously formed. Study 
the fundamental primary process continuing. 


Abstract No, 


The Chemistry Cable-Oil Deterioration 


George Feick and Olds, Arthur Little, 
Cambridge, Mass., and Eich, Anaconda Wire 
and Cable Co,, Hastings-on-Hudson, 


The known chemistry cable-oil deterioration 
reviewed, and some the current theories are ex- 
amined. shown that none these adequate 
explain all the observed facts. theory oil 
deterioration, based the known electron transfer 
organic peroxides, advanced and compared with 
data. The results some experiments 
suggested the theory are discussed. 


Abstract No. 


Ultraviolet Irradiation Chlorinated Biphenyl 
Stahr, General Electric Co., Hudson Falls, 


Chlorinated biphenyls are used widely dielectric 

liquids. particular, the trichlorinated 
mixture chlorobiphenyls having average com- 
position three atoms per molecule and 
commonly known Aroclor 1242 Pyranol 1499, 
the chemical, and electrical properties 
dielectric liquids, was interest determine the 
effect u.v. light this material. Changes con- 
ductivity, power factor, free chlorides, acidity, and 
color have been observed exposure. ese 
changes were studied function time and in- 
tensity irradiation. The effect conventional light 
sources has also been investigated, and artificial light 
sources which have deleterious effect have been 
found. suggested that u.v. degradation frequently 
may important variable very precise studies 
the electrical properties dielectric liquids. 


Abstract No. 


Correlation between Dielectric Losses and Chemical 
Stability Mineral Oils 


Salomon, Institut Francais Petrole,4 Place Bir- 
Hacheim, Rueil-Malmaison, and Paris, France 


well established that the dielectric losses 
new mineral oil are lower when the chemical stability 
increased, but the determination dielectric losses 
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alone not sufficient characterize the performance 
oil operation. better correlation between 
dielectric losses and chemical stability obtained 
when following the increase dielectric losses with 
the progress the artificial oxidation the oils, 

Two different techniques have been used for this 
study: that Masson, measuring the resistivity the 
oil cc, and that Bruckmann, measuring the loss 
angle increase ac. Results obtained are compared 
with those found normal aging test, characterizing 
the oil stability the increase acidity and sludge. 
shown that good correlation can established 
between the two techniques applied, chemical and 
electrical, for well refined oils. The impurities present 
the oils have great importance they may some- 
times produce bigger change the electrical proper- 
ties the oils than their chemical properties. 


Abstract No. 


The Dependence the Dielectric Power Factor 
Insulating Oils the Water and Gas Content 


der Kabelwerk Voh- 
winkel Rhid., Germany 


The dielectric power factor insulating oils depends 
many factors which, particular, the water 
and gas content are primary importance. order 
investigate this dependence number insulating oils 
were dried and degassified different pressures down 
their vapor pressure, and the dielectric properties 
were measured. New results gained dielectric power 
factor different. water contents and after varying 
degree degassification are communicated. Further, 
some phenomena which occurred the course such 
measurements are reported. 


Abstract 


Method for the Determination the Aging 
Insulating Oils 


Strigel, Technische Universitat Berlin, Jebenstrasse 
Berlin-Charlottenburg Germany 


Nacke has demonstrated that numeric can ob- 
tained from the frequency behavior the phase angle 
difference insulating oils and that the degree ag- 
ing and refining the oils can inferred quantita- 
tively from this numeric. Experimental investigations 
conducted Wermann indicated the above results 
general. However, these experiments required con- 
siderable work. can minimized when 
other indicators are used which are based likewise 
the modification the dipole properties with aging. 


There Abstract No. 
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Abstract No. 


Effect Dissolved Gases the Electric Conduction 
and Insulating Oil 


Tropper, Queen Mary College, University London, 
Mile End Rd., London, E.1, England 


Results are given number investigations, some 
progress, concerned with the effect dissolved 
gases the electric conduction and breakdown proc- 
esses, Most the work has been done insulating 
for comparison, results for few simple 
hydrocarbons are included. Samples warying 
content were tested with electrodes different metals 
and over range hydrostatic pressures. Factors in- 
fluencing the were examined detail. 


Abstract No. 


The Influence the Oil Breakdown Strength the 
Gas Pressure Equilibrium with the Oil 


Priaroggia and Palandri, Societa Italiana 
Pirelli, Milan, Italy 


investigation the influence gas 
pressure the electrical breakdown thin oil 
oil-filled cables was carried out between gas 
pressure about and about 1000 Hg. 
The testing cell consisted glass container en- 
closing platinum sphere gap Tests were 
out temperature. The result this 
investigation showed that the breakdown strength 
the oil, provided perfect equilibrium reached be- 
tween the gas dissolved the oil and the one remain- 
ing the cell above the oil surface, absolutely in- 
dependent the gas pressure. 


Abstract No. 


Effects Hydrostatic Pressure, Temperature, and 
Voltage Duration the Electric Strengths 
Hydrecarbon Liquids 


Kao (present address: English Electric Co. Ltd., 
Stafford, England) and Higham ad- 
dress: Pilkington Brothers Ltd., St. Helens, Lanc., 
England) Electrical Engineering Dept., University 
Birmingham, Birmingham, England 


special feature investigation that most 
the results are for fresh liquids and electrodes. The 
strengths simple hydrocarbons and 
transformer have been found dependent 
applied hydrostatic pressure under all conditions 
investigated, including conditions extreme clean- 
liness for voltage pulses lasting only one micro- 
second. has been concluded that electric breakdown 
partly governed dielectric layers the cathode, 
which successive breakdowns, and that 
breakdown first takes place bubble gas 


| 
| 
| 
eal 
4 
ay 
ate 
7 
: 
{ 


vapor which has been caused elongate the direc- 
tion the field. 


Abstract No. 


Measurement the Breakdown Insulating Oil 


Baumann, Technischen Hochschule Fridericiana 
Karlsruhe, Kaiserstrasse 12, Karlsruhe, Germany 


this paper some results concerning the solubility 
water insulating oil, the range 50-300 ppm, 
are given. Measurements breakdown a-c, d-c, and 
pulse-voltage with shapes electrodes are 

iven, This paper will also show results a-c break- 

own tests function the rate use voltage. 
All these measurements were undertaken depending 
the varying percentage ‘water contained the oil, 
far below ppm. The results are shown for different 
temperatures. Automatic apparatus 
methods been applied discover small variations 
the breakdown, which might have been caused 
only few ppm water the oil. 


Abstract No, 


New Statistical Theory the Breakdown Process 
and the Reinterpretation Pulse Breakdown 
Measurements Liquid Hydrocarbons 


Lewis, Queen Mary College, University London, 
Mile End London, England 


Hitherto has been accepted that. breakdown under 
pulse conditions occurs liquid hydrocarbons with 
insignificant statistical time-lag. Theories have been 
developed which the whole any time-lag 
measured has been assigned formative time, but 
these theories are not all satisfactory. The paper 
shows that (a) significant statistical time-lag does 
fact exist, provided the experimental procedure 
correct, and (b) proper statistical analysis the 
previous pulse together with statis- 
tical theory breakdown shows that these measure- 
ments provide clear evidence for, rather than against, 
statistical 


Abstract No. 


Influence Electrode Surface Conditions the 
Electrical Strength Liquified Gases 


Lewis, Queen Mary College, University London, 
Mile End Rd., London, £.1, England 


The strengths liquified argon, oxygen, and nitro- 
gen are the order but are found 
depend marked degree nature the elec- 
regular manner (sometimes much 50%) 
changing both the electrode metal and the degree 


surface oxidation. The important discovery that the 
anode well the cathode has strong influence 
the strength. This surprising result has yet 
obvious explanation terms usual breakdown 
mechanisms, but may very significant, not only 
for theories these liquids but for 
hydrocarbon liquids well. 


Abstract No. 


Recent Investigations the Development 
Discharge during Electric Breakdown Oil 
Nonuniform Field 


Strigel, Technische Universitat Berlin, Jebenstrasse 
Berlin-Charlottenburg Germany 


When photographic paper 
the direction the principal field varying 
point-plate spark gap, the space-time 
development and structure the discharge channels 
can inferred from the the paper. 
Such investigations have been carried out Tetzner. 
They indicate that the channels starting 
point behave very differently regard develop- 
ment, rate growth, and state ionization when 
negative potential impressed on. the 
point. 


Abstract No, 


Prebreakdown Discharges Insulating Liquids 


Dakin and Berg, Westinghouse Electric Corp., 
East Pittsburgh, Pa. 


discharges which occur gradients less than 
the breakdown liquid dielectric gaps. The occurrence 
and distribution discharges are observed 
photographic and photomultiplier tube detector tech- 
niques. Both and askarel transformer 
liquids are included the study. The effects voltage 
gradient and duration, preparation, 
and pressure are all shown. The origin these dis- 


Abstract No. 


Recent Developments the Chemistry Active 
Nitrogen 
Back and Winkler, McGill University, Mon- 
treal, Canada 

The chemistry active reviewed, and 
discussed, The mechanisms which nitrogen atoms 
may react are considered “Direct reaction” 
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appears operative many reactions. low 
temperatures, direct reaction may accompanied 
“eatalytic recombination” nitrogen atoms, 


The reagent may decomposed this highly ex- 
othermic process, and, some cases, this “destructive 
catalytic recombination” appears the main mode 
reaction active nitrogen. There some evidence, 
particularly reactions with nitric oxide and am- 
monia, which strongly suggests that some chemically 
reactive species other than nitrogen atoms present 
active nitrogen. Recent physical measurements, 
which confirm this conclusion, are discussed. 


No. 


Molecular Structure and the Electrical Strength 
Liquid Hydrocarbons 


Lewis, Queen Mary College, University London, 
Mile End Rd., London, E.1, England 


suggested that electrons moving through hy- 
drocarbon liquids are able excite molecular vibra- 
tions infrared frequencies and that this provides 
effective energy loss mechanism. The relative magni- 
tudes this loss may estimated for wide range 
hydrocarbons and other liquids and can used 
breakdown. Thus the electrical strengths 
these liquids measured under standard conditions 
may then compared with their molecular structures. 
good correlation found. 


Abstract No. 


Electrical Conduction Hexane under Pulse 
Conditions 


The Edgbaston, Birmington 15, England 
Three different methods measuring the conduction 
between electrodes liquid dielectric during 
pulse voltage have been examined. One method 
has been detect currents about 
amp. Further increase sensitivity seems possible. 
Currents about 10° amp detected 
purified hexane about 200 but the pretreat- 
ment the electrodes influences this. Larger 
(of the order amp) have been 
measured after breakdown has occurred, even though 
the liquid renewed. D-C measurements showed cur- 
rents about two orders magnitude lower. 


Abstract No. 
High-Field Conduction Currents Hexane 
under Pulse Conditions 
Sharbaugh and Watson, General Electric 
Co., Schenectady, 


“In this paper present extension our pre- 
viously described pulse technique the measurement 


$ 


high-field conduction insulating liquids. the 
past this phenomenon has been widely investigated 
with d.c., but conflicting results have been reported. 
clear that this lack agreement the many 
existing d-c results caused polarization process. 
also evident that the use short pulses voltage 
sec) overcomes this trouble and, further- 
more, permits study the time dependence this 
Results obtained n-hexane are pre- 
sented, planned extend these measurements 
the study other liquids, 


Abstract No. 


Equilibrium Space Charge the Contact Metal 
and Pure, High-Insulating Liquid and Its Influence 
High-Field Conductivity 


Queen Mary College, University Lon- 
don, Mile End Rd., Lendon, E.1, England 


The high-field conduction highly purified 
sulating liquid such hexane may influenced 
largely electron emission from the cathode. Theo- 
retical interpretations such emission have neglected 
the influence electronic space charge the con- 
tact metal and such liquid. This would ex- 
metal-semiconductor contact. novel electrostatic 
method described which, believed, can measure 
directly the potential such electronic double 
layer the contact. 


Abstract No. 


Electron Drift Mobility Liquid n-Hexane 


Jr., Research Lab., General Electric Co., 
Schenectady, 


The drift mobilities several hydro- 
liquids low field strengths have been meas- 
ured using technique involving injection electron 
pulses from photosensitive cathode. Liquid n-hexane 
has been studied detail, and for this case the data 
indicate that the charge carrier involved conduction 
neither free electron negative molecular 
ion. propose that the carrier electron whose 
modulated shallow traps 0.14 e.v. average 

epth. 


Abstract No, 
Particle Separations Nonuniform Electric Fields 
Liquid Dielectrics, Batch Methods 


Pohl and Schwar, Plastics Lab., Princeton 
University, Princeton, 


The motion suspended solids caused nonuni- 
form electric fields called dielectrophoresis. Several 
quantitative aspects dielectrophoresis batch proc- 
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esses are described this paper. The yield solids 
removed from quiescent suspension shown 
depend markedly the difference the dielectric 
constant between solid and liquid. critical upper 
field intensity was discovered exist, above which 
precipitation ceases. The yield also seen decrease 
increase volume fraction suspended solids 
the range 50% v/v. 


Abstract No. 


Continuous Separations Suspensions Nonuniform 
Electric Fields Liquid Dielectrics 


Pohl and Plymale, Plastics Lab., Princeton 
University, Princeton, 


Suspensions various solids organic (dielectric) 

liquids can treated continuously pulsating d-c 
a-c nonuniform electric fields modest strength 
clarify enrich the suspensions. The method and 
its important variables are described this paper. 
found, for example, that there exists critical lower 
voltage and critical upper voltage between which 
operation must take place appreciable separation 
occur. Best results are obtained the dielectric 
constant the solid exceeds that the liquid. 


Abstract No. 


Temperature and Space Charge Effects Liquid 
Hydrocarbons 


Coelho and Bono, Lab. for Insulation Research, 
Institute Technology, Cambridge, 
ass. 


Preliminary results the residual d-c conduction 
n-heptane and n-hexane under highly inhomogeneous 
field conditions are presented. The temperature de- 
pendence the residual current significan 
ferent for the two polaritiés the test cell ‘the 
temperature range investigated. Additional results 
supporting the findings were obtained when only one 
electrode was heated. Under either polarity, field- 
take The temperature dependence the density 
distribution the space charge layer 
simple model proposed explain the 


Abstract No. 


Conductivity Organic Solutions 
Witt, University Marburg, Marburg, Germany 


short-lived charged primary products (ions, 
électrons) produced photochemical reactions. The 
reaction initiated electric field 
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produced changes are measured the current impulse 
which occurs between the electrodes. The method 
applicable for organic solutions which have very 
small conductivity the dark, like hexane, benzene, 
toluene, etc. The method was used detect 
produced short-lived radical ions triphenyl-amine 
and similar substances hexane. 


Abstract No. 


Demonstration Physical Properties Water 
D-C Conductivity Undesiccated Insulating Liquids 


(Fields below kv/cm) 
Guizonnier, University Bordeaux, Bordeaux 
France. 
The law insulating liquids where 


addition there demonstrated the freezing point 
water near 0°. indication from electrometric read- 
ings polarizing emf tends that pure water 
under the same conditions. 


Abstract No. 


The Wien Effect and Ionic Association 


Andrew Patterson, Jr., and Harlow Freitag, Sterling 
Chemistry Lab., Yale University, New Haven, Conn. 


The high-field conductance (Wien effect) elec- 
trolytic solutions can determined theoretically using 
the theory for strong electrolytes and 
the Onsager theory for weak electrolytes. The results 
are valid for any degree association the solute 
and for any field strength from zero infinity, The 
Onsager-Kim theory has verified experiment. 


modification Onsager for small de- 


grees association agrees favorably with experiment 
with the possible exception time dependent effect. 


Abstract 


Field Effects Poorly Conducting Media 


Pohl, Plastics Lab., Princeton University, Prince- 


simplified theory the behavior suspended 

olymer particles real dielectric presented. 
shown the dielectrophoresis affected the 
presence conduction real dielectric The 
initial attraction the central electrode due the 
nonuniform fields and its polarizing induction felt 
particles gradually. overcome repulsive 
effects charge the particles due 
ionic conduction the liquid. The “reversal time” for 
reasonable agreement ,with 
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Abstract No. 
High-Temperature Silicone Laminates 


Elsfelder, Silicone Insulation, Inc., 1383 Seabury 
Ave., Bronx 61, 


Mechanical, electrical, and thermal stabilities 
various silicone laminates are presented. Typical ap- 
plications for specific silicone laminates are discussed. 


Abstract No. 
Silver Migration—A Cause Component Failure 


Cortesi, International Business Machines Corp., 
Poughkeepsie, 


Experimental results obtained from extensive 
study silver migration and its relation component 
failure are described, General conditions under which 
migration likely occur, such voltage gradient, 
humidity, temperature, and electrode spacing, are dis- 
cussed. The relative susceptibility silver migration 
various insulating materials found from this 
study discussed detail and recommendations are 
presented concerning insulation components. During 
the investigation, epoxy coating was found that 
would inhibit the migration process. 


Abstract No. 


Universal Meter for Measuring Voltages High 
Impedances, Microamperes, and Insulation Resistance 


and Northrup Co., Philadelphia 44, Pa. 


This paper describes multipurpose instrument 
which can measure direct voltages high impedance 
circuits, small direct currents, and high resistance 
with good accuracy. The basic detector chopper- 
type stabilized feed back amplifier which entirely 
a-c powered. 


Abstract No. 
Electrical Properties Waxes 
IBM Research Center, Yorktown Heights, 


The dielectric constant power factor and dielectric 
loss factor select waxes been determined. 
Among the materials studied are carnauba and mon- 
tan wax. 


Abstract No. 

Domain Structure and Optical Properties Transport 
Ferrimagnetic Crystals 

Jr., Bell. Telephone Labs., Inc., Murray Hill, 

Thin sections cut from single crystals 

ferrimagnetic compounds -have been found 

reasonably. transparent light. The plane 

polarization light passing through such crystals un- 
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dergoes nonreciprocal rotation. Measurements this 
rotation well the absorption within the visible, 
with particular reference ferrimagnetic garnets, are 
presented. One the striking results these optical 
properties that the magnetic domain can observed 
with ordinary polarizing microscope. The character 
the domains discussed. Motion pictures are shown 
illustrating the effects external fields well those 
changes temperature. 


Abstract No. 


Piezoelectric and Dielectric Properties Ceramics 
the Potassium-Sodium Niobate System 


Egerton and Dillon, Bell Telephone Labs., Inc., 
Murray Hill, 


Dense ceramic bodies been prepared over 
wide compositional range the potassium-sodium 
niobate Dielectric constants are relatively low 
and the losses relatively high for ceramic bodies 
this system. Low dielectric constants and fairly high 
activities compositions near the equimolar range 
make these materials interest for delay-line use, 
especially where thin sections are required, such 
certain high-frequency applications. 


Abstract No. 


Influence Processing Techniques the Dielectric 
Properties Titanates and Zirconates 


Lawrence Kopell, Erie Technical Ceramics, Erie, Pa. 


Additions large quantities various 
oxide additions are made titanates and 
and their effects dielectric qualities are noted. Some 
the necessary techniques which affect the dielectric 
are discussed. 


Abstract No. 
Factors Involved the Application Ceramic 
Insulation 
White and Norante, Refractories Div., Car- 
Co., Latrobe, Pa. 


dielectric and physical properties various 
ceramic insulating materials are presented 
the selection the proper insulation for specific 
applications. 


Abstract No. 
Properties Some Special Purpose Glasses 
McLellan, Corning Glass Works, Corning, 


Glasses can manufactured having many different 
combinations electrical, and optical 
erties. Many formula with 
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ticular attention only one possibly two properties. 
Glasses discussed are: Fused silica, 96% silica, 
radiation shielding, radiation darkening, 
sealing. 


Abstract No. 


Luminescent Centers ZnS Phosphors 


Prener, Research General Electric Co., 
Schenectady, 


Present knowledge the defects ZnS responsible 
for the fluorescence the visible and infrared regions 
the spectrum reviewed. The role vacancies and 
associated defects luminescence discussed. 


Abstract No. 


Copper- and Tin-Activated Alkaline Earth 
Halophosphate Phosphors 


Hunt and McKieag, Research Labs., General 
Electric Co. Ltd., Wembley, Middlesex; England. 


New copper- and tin-activated halophosphate phos- 
phors are described, which are potential practical 
importance. They include copper- 
barium chlorophosphates with good thermal charac- 
Copper-activated 
shows moderate red fluorescence, under long u.v. 
excitation, ambient temperatures, which becomes 
brighter higher temperatures due marked color 
shift yellow. The same matrix, activated 
with tin, shows strong pale green emission under 
2537A excitation, which also shifted shorter wave 
lengths elevated temperatures. 


Abstract No. 


of:Copper-Activated Calcium and 
Strontium Orthophosphates 


Wanmaker and Bakker, Phosphor Div., 
Philips’ Gloeilampenfabrieken, The 
Netherlands. 


Copper produce strong luminescence 
excitation with 2537A) 4700A and 4950A, respec- 
tively. The introduction the activator ion facili- 
addition other ions such Zn, Cd, and Mg. With 
Mn, sensitization occurs, giving rise red emission 
peak. bands the phosphors are nar- 
the temperature the fluorescence intensity 
goo 
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Abstract No. 
Tin-Activated Pyrophosphate Phosphors 


Ropp and Mooney, Sylvania Pro- 
ducts Inc., Towanda, Pa. 


The preparation and properties the Group 
metal pyrophosphates activated tin are described. 
shown that the emission strongly 
dependent the matrix shifting toward higher wave 
lengths increasing size the cation the py- 
rophosphate, Excitation and emission spectra many 
the phosphors are given. The most useful these 
phosphors very efficient blue phosphor 
emitting 452 


Abstract No. 


Phase. Equilibria and Fluorescence the 
System Zn(PO,), 


Technology, College Mineral Industries, The 
Pennsylvania State University, University Park, Pa. 


The equilibrium diagram for the system 
was established solid solution type 
quenching solid-state methods, About 
less than mole was soluble 650°C. 
Solid solution was extensive, 
The cathodoluminescence compositions 
the three solid solution series was examined for 
peak emission and brightness when activated with 
shift the position the emission 
peak from 6000 6200A the magnesium metaphos- 
phate solid solution series has been 
terms the difference influence between magnesium 
and ions the polarizability oxygen ions 
the neighborhood the manganese activator. 


Abstract No. 


Calcium Phosphors, Theoretical 
Lamp Coatings 


Butler, Sylvania Lighting Products, 
Sylvania Electric Products Inc., Boston St., 
Salem, Mass. 


The basic light scattering particles has 
been the problem coating fluores- 
cent lamps. The ‘effects size and size distribution 
particles the and transmittance 
single the coating and the absorption 
the light emitted the phosphor layer have been 
‘The effect variation the ultraviolet 
formance also been calculated and shown 
vital factors lamp performance. 
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Abstract No. 


Calcium Halophosphate Phosphors, Effect 
Particle Size Optical Constants 


Thomas, Sylvania Lighting Products, Division 
Sylvania Electric Products Boston St., 
Salem, Mass. 


Reflectance measurements phosphors with various 
particle size characteristics have been made. Compari- 
son these data with the theory show that the scatter- 
ing constant, while nearly independent wave length, 
directly dependent particle size. The absorption 
constant, however, independent particle size but 
strongly dependent wave length. Reasonable esti- 
mates the ratio its absorption constant the 
constant various wave lengths for 
specific sample therefore can made from simple 
reflectance data. 


Abstract No, 


Calcium Halophosphate Phosphors, IV. Influence 
Particle Size Lamp Performance 


Homer, Sylvania Lighting Products, Division 
Mass. 


The milling phosphors reduce particle 
standard technique the lamp industry despite the 
fact that reduces lumen output. Various explanations 
have been offered for the cause this reduction 
efficiency. study has been made various particle 
size fractions before and after milling determine 
the influence particle size lamp performance. 
Indications are that data can 
traced the presence absence superfine frac- 
tion the phosphor. 


Abstract No, 


Voltage Dependence and Particle Size Distribution 
Electrolaminescent Phosphors 


Lehmann, Lamp Div., Westinghouse Corp., 
Bloomfield, 


The dependence the electro- 
luminscent zinc sulfides the voltage, can de- 
has certain “statistical” particle size distribution. 
The narrower this distribution, the more the L(V) de- 
pendence approaches Experi- 
mental results separated phosphor fractions, single 
particles, and thin films are presented. correlation 
between the ‘above two equations exists means 
the common particle size distribution. 
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Abstract No. 


The Action Iron-Group Elements 
Electroluminescent Zinc Sulfide Phosphors 


Paul Goldberg, Research Labs., Sylvania Electric Pro- 


Iron-group elements are found introduce marked 


the behavior electroluminescent zinc 


sulfide low and intermediate concentra- 
tions the elements, the following results are found: 
(a) changes shape the and 
characteristics; (b) simplification 
the brightness wave forms; and (c) enhancement 
emittance phosphors. This behavior 
can understood terms the recombination proc- 
esses electrons and holes and the dielectric proper- 
ties the phosphors. 


Abstract No. 


Microscopic Observations Electroluminescent 
Phosphors 


Alfred Research Labs., Sylvania Electric 
Bayside, 


The electroluminescent brightness single phosphor 
particles studied microscopically liquid dielectric 
cells. visual technique conjunction with 
the microscope permits one analyze the brightness 
distribution within and 
particles. Some results are presented the influence 
particle orientation, electrode contact, external ir- 
radiation, milling, acid etching, and processing tem- 
perature the particle brightness. 


Changes.in Trapping Levels Zinc Sulfide Phosphors 
Resulting from Positive Ion Bombardment 


Allen (Present address: Franklin and Marshall 
College, Lancaster, Pa.) and Bachman, 
Syracuse University, Syracuse, 


decay technique for measuring trap distribution 
difference layer (100 lattice spacings thick) 
described. Utilizing this method, changes the trap 
distribution ‘zinc sulfide’ phosphor crystals’ resulting 
oxygen, and argon were measured. These 
increased trapping all levels and greatly increased 
trapping the discrete levels previously reported for 
zine sulfide the literature. 


Some New Features Phosphors Showing 
the Electro-Enhancement Effect 
Pingault and Destriau, Faculté des Sciences, Paris, 
Irradiation such phosphors with infrared radiation 
gives permanent the sensitivity 
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X-rays similar that produced electric field. 
matter fact, infrared radiation and electric field 
act the same manner, both giving either permanent 
quenching with most phosphors enhancement with 
CdZnS: Mn,X phosphors irradiated with x-rays. 


Abstract No. 


Phosphors Showing the Electro-Enhancement Effect 


Destriau, Faculté des Sciences, Paris, France. 


was reported two years ago that small gold addi- 
tions are able improve the enhancement CdZnS: 
phosphors. has now been found that many other 
“coactivators” can produce similar results. 


Abstract No. 


Field Enhancement the Light Emitted 


Mattler, Faculté des Sciences, Paris, France. 


With some Mn-activated sulfide phosphors, the light 
emitted under a-particle irradiation strongly en- 
hanced when electric field simultaneously applied. 
This electroenhancement effect was studied func- 
tion phosphor composition, field strength, and tem- 
perature (between and +100°C). Oscilloscopic 
study the scintillations indicates that the field in- 
creases neither the height nor the width the in- 
dividual light pulses; the increased output seems 
arise from the background luminescence accompanying 
the scintillations. 


Abstract No. 


the Origin Complex Output Wave-Forms 
A-C Electroluminescence 


Loebner and Hegyi, RCA Labs., Radio Corp. 


Striated single crystals GaP grown from solu- 
GaP and GaN gallium show brightness 
waves a-c electroluminescence far only observed 
ZnS-type phosphors. varying the amplitude 
the sinusoidal excitation field, can obtain one, two, 
three luminance peaks per half cycle. have 
shown that this behavior results from the superposi- 
tion three phenomena, all phase with the voltage 
and current. These effects are: (a) low-field electro- 
luminescence, (b) field quenching electrolumines- 
cence and (c) high-field electroluminescence. study 
striated single crystals ZnS confirms qualita- 
tively the same behavior. 


| 


Abstract No. 


Influence Hydrogen Red ZnS-Cu Fluorescence 


van Gool and Cleiren, Philips Research 
Labs., Philips’ Gloeilampenfabrieken, 
hoven, The Netherlands 


Self-coactivated ZnS-Cu phosphors were made 
firing different atmospheres. When mixtures 
were used the red fluorescence decreased with increas- 
ing amounts hydrogen: With with 
mospheres was obtained. From 
these experiments the conclusion reached that, hy- 
drogen forms part the center responsible for the 
red fluorescence. definite model these centers 
can given this moment. 


Abstract 


Associated Donor-Acceptor Luminescent Centers 
(Zn,Cd)S Phosphors 


Apple and Weil, Research Lab., General 


acceptors exhibit two-emission bands whose relative 
intensities depend the concentration donor and 
acceptor, identity, and crystal 
structure. Substitution (up 20%) for 
causes gradual the relative intensity 
the short wave-length emission band. This effect ex- 
plained use the associated donor-acceptor models 
proposed for luminescent centers 
involved. 


Abstract No. 


Effect Sulfur Pressure and Donors the Infrared 
Emission Intensity ZnS:Cu 


Prener, Apple, and Weil, Research Lab., 
General Electric Co., Schenectady, 


been studied function sulfur pressure over the 
sample elevated temperatures and donor impurity 
concentration. The intensity, measured 77°K, in- 
creases with increasing sulfur pressure until satura- 
value decreases with increasing 
donor impurity concentration. The results are inter- 
preted using.a model which ZnS:Cu p-type 
high sulfur pressures and sulfur vacancies give rise 
donor levels. 


Abstract No. 


Antistokes Fluorescence (Zn, Cd)S 


Potter, Lamp Research Lab., Lamp Div., Gen- 
eral Electric Co., Nela Park, Cleveland 12, Ohio 


Materials composition Zn, Ag, Cu, where 
0.00 0.75, show appreciable antistokes fluores- 


4 
u 


cence. Simultaneous excitation two spectral regions 
necessary: (a) the long-wavelength tail the 
copper excitation band, and (b) the near infrared 
either two first band broad and 
extends about 0.6. and the second 
narrow, peaking about The mechanism 
shown involve excitation copper centers, fol- 
lowed infrared excitation holes, with subsequent 
recombination taking place silver centers. 


Abstract No. 


Hydrothermal Preparation Two-Component 
Solid Solutions from Compounds 


Alfred Kremheller, Levine, and Gashurov, Re- 
Sylvania Electric Products Inc., Bay- 
side, 


hydrothermal synthesis binary solid solu- 
tions inorganic phosphors and photoconductors 
described. This processing method based the 
high reactivity between the components which are 
kept aqueous solution high temperature and 
pressures several hundred atmospheres. The hy- 
drothermal method offers the advantages sealed 
system and easily reproducible experimental condi- 
tions. Some solid solutions which have never 
been prepared previously could synthesized readily 
this technique. 


Abstract No. 


Polarization Luminescence ZnS and CdS 
Single Crystals 


Lempicki, Research Labs., Sylvania Electric Pro- 
ducts Inc., Bayside, 


have studied the polarization luminescence 
and sulfide synthetic crystals. 50% polar- 
ization emission was observed some specimens. 
The magnitudes differ considerably depending the 
crystal structure and doping. The direction prefer- 
ential polarization emission was always found 
the “c” axis the crystals and re- 
mains the same even the exciting light was un- 
polarized. Contrary halide crystals the results 
cannot accounted for anisotropic dipoles ar- 
ranged along some preferred direction the lattice. 
This indicates that the centers ZnS and CdS are 
more complicated nature. 


Abstract No. 


the Polarization Fluorescence CdS and 
ZnS Single Crystals 


Birman, Research Labs., Sylvania Pro- 


The polarization the fluorescence 6200A CdS 
and 4500 and 5800A ZnS reported the pre- 
ceding paper, along with the failure various simple 
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dipole theories account for these results. Since 
dipole model was able account for color centers 
the halides and the localized centers diamond, 
was indicated that the CdS and ZnS centers ques- 
suggest that the 6200A emission CdS and probably 
the ZnS interpreted the basis the 
Lambe-Klick model and make certain predictions based 
this explanation, which, verified, will substan- 
tiate the interpretation. The 5800A emission 
ZnS apparently requires more complex interpreta- 
tion which not surprising view 
the ground and excited states Mn*. 


Abstract No. 


The Fluorescence Some Binary and Ternary 
Germanates 


Koelmans and Verhagen, Philips Research 
Labs., Philips’ Gloeilampenfabrieken, Eind- 
hoven, The Netherlands 


The fluorescence binary and ternary germanates 
Ca, Sr, Ba, Mg, and with different activators 
was investigated. Germanate-phosphors activated with 
Pb, Ti, and are described. The ternary composition 
phase diagrams are given together with the x-ray 
powder diagrams hitherto unknown germanates. 


Abstract No. 


Two Unusual Effects Observed with 
Phosphors 


Jaife, Research Dept., Westinghouse Electric 
Corp., Bloomfield, 


Two rather unusual effects have been 
hydrogen-fired calcium oxide containing manganese 
and lithium: (A) the phosphor removed from the 
furnace has red emission under 2537A excitation and 
dead under 3650A. Applying pressure the phos- 
phor (grinding, rubbing, etc.) causes the intensity 
the red emission decrease while relatively strong 
blue emission band appears under (B) Excita- 
tion the ground sample first 2537A and then 
3650A now results transitory red emission which 
decreases rapidly zero. 


Abstract No. 


Tin-Activated Calcium-Silicate Phosphors 


Towanda, Pa. 


The preparation and properties several calcium 
silicates activated tin are described. shown that 
wide variety phosphors are obtained depending 
the ratio calcium silica and the firing tem- 
perature. Excitation and emission spectra are given 
for many these phosphors. The more efficient phos- 
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phors discovered were tin-activated calcium ortho- 
silicate, emitting 452 and tin- 
a 


Abstract No. 


The Calcium Silicate Phosphor; 
Phase Relationships and Preparation 


Harrison and Hoffman, Lamp Wire Phos- 
phors Dept., General Electric Co., Cleveland, Ohio 


Phase relationships were examined the vicinity 
CaSiO; the system Lead 
solid solutions lower the wollastonite 
pseudowollastonite inversion temperature. The addition 
MnSiO, (Ca, Pb) markedly lowers the 
solubility lead and causes 
change structure from pseudowollastonite wollas- 
tonite. Application the phase data used dem- 
onstrate how the synthesis technique can varied 
major differences particle size the phos- 
phor. 


ELECTRONICS—LUMINESCENCE 
SEMICONDUCTOR 


Abstract No. 


Solid-State Opto-Electronics 


Loebner, RCA Labs., Radio Corp. America, 
Princeton, 


solid-state opto-electronics photons and electrons 
are used solids generate, convert, and control 
power and detect, transmit, amplify, process, and 
display information. review electroluminescent 
and elements associated relatively 
simple devices followed discussion applica- 
tions more complex data control, handling, and 
processing devices. analogy 
systems and opto-electronic decision networks 
discussed. 

Abstract No. 


Analysis Characteristics Electroluminescent 
Lamps with Conductive Grid Structures 


Coerdt, Large Lamp Dept., General Electric Co., 
Cleveland, Ohio 


Improved high-frequency performance 
lamps may obtained using network con- 
ductive grid lines over the transparent conductive 
electrode the lamp, thus affording more efficient 
and uniform distribution power the field respon- 
sive lamp elements. This paper discusses the operat- 
ing characteristics lamps made both with and 
without such grid system. Brightness and voltage 
variations and their effect lamp performance are 
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described. Lamps having the same total area but 
different shapes are analyzed and performance de- 
scribed terms lamp length/width ratio. 


Abstract No. 
Improved Electroluminescent Display 
National Cash Register Co., Dayton, 


new method for constructing electroluminescent 
display. pane] with improved contrast 
overcome the lack contrast inherent conventional 
panels, display panels have been made using layer 
sorbing. layer. Samples panels will 
shown together with display panels conventional 
design. source requirements and contrast 
ratios for both these and conventional display panels 
are given. 


Abstract 
Electroluminescent Symbolic Indicator 


Lyman, New Ptoducts West- 
inghouse Cheswick, Pa. 

Flat electroluminescent panels are especially well 
symbolic graphic visual indicators. 
panel having metallic back electrode evaporated 
many separate segments can display variety 
precoded patterns’ selective excitation 
ment areas. has many 
efficiency and wider viewing angle than conventional 
indicators, electroluminescent symbolic indicator 
this type, now being used process 
control system, described and The circuitry 
used for control described also. 


Abstract 


Preparation and Performance Sintered CdS 
Layers* 


Massachusetts Institute Tech- 
nology, Cambridge 39, Mass. 

The technique making the sintered CdS layers 
and their propérties discussed. 
the photoconductive layer depend the activation, 
sintering parameters, and the 

Sintered layers activated with chio- 

rine have light-to-dark current ratios high 10°, 

response fast, being the order 

The work here was performed Lincoln Laboratory, 
technical center Massachusetts Institute 


with the joint support the Army, Navy, and Air Force, 
contract.’ 
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characteristics are being utilized light 
display devices and computer components such 
photorectifier arrays, 


Abstract No. 
Discussion Photoconductive Response 


Arthur Bramley, Bramley Consultants, Passaic, 
Stromberg- Carlson, San Diego, 
a. » 


types which are special interest switching, par- 
ticularly those used light amplifiers. Both surface 
and volume conductivity are discussed, and at- 
behavior sihtered CdS photoconductors 
and the same photoconductors impregnated Aral- 
dite. These differences refer rectification and the 
relation conductivity (particularly transient effects) 


Abstract No, 
Levitation Floating Zone 


search Labs., Sylvania Electric Products Inc., Bay- 


side, 


problem increasing the maximum diameter 
semiconductor rod, which may subjected 

solved: applying’ electromagnetic hold 
the molten zone together. other meth- 
ods the melting field separated. 
field two- coil, two-frequency system. Silicon rods 
diameter have been Zone refined and 
converted into single crystals. 


No. 
Bulk Properties High-Resistivity P-Type Silicon 
Klein and Straub, Research Div., Raytheon 

Co., Waltham, Mass. 


Hall coefficient and conductivity p-type silicon 
samples having values ranging from less than 
between 25° and 400°K. The 
Hall were between 340 
and 360 indicating that even for the purest 
samples the mobility ratio has value less than unity 
more than were observed, implying 
that effects should oc- 


analysis the 1/Re data based theoretical con- 
the carrier density p-type silicon. 
believed that the approach leads accurate deter- 
minations the total impurity concentration our 
samples. 


Abstract No. 


The Semiconductivity Organic Compounds 


Leroy Schieler and Jet Propulsion 
California Institute Technology, Pasadena, 


The semiconductivity, organic 
been investigated measurement the a-c and d-c 
conductivity single-crystal material over wide 
range temperatures the basis 
.these experiments, concluded that organic 
compounds must considered intrinsic rather than 
impurity semiconductors. consequence the 
electropositive nature aromatic compounds, the elec- 
trons have high probability being trapped, and 
most the current carried holes. This trapping 
process gives rise polarization which complicates 
the measurement conductivity a-c methods and 
results anomalously high resistance d-c 
measurements, Some possible applications organic 
semiconductors electronic applications are discussed. 


Abstract No. 


Temperature Dependence the Solid Solubility and 
Distribution Coefficient Various Impurities 
and 


Trumbore and Thurmond, Bell Telephone 
Labs., Inc., Murray Hill, 


For certain impurity elements and Si, the ex- 
perimentally determined solidus and liquidus curves 
yield distribution coefficient, the logarithm which 
markedly nonlinear when plotted against the re- 
ciprocal the absolute temperature. This “anomalous” 
behavior explained terms the effects the 
ionization donor impurities and 
departures from ideal solution behavior the liquid 
state. The binding energies number Group 
III, and elements are estimated. 


Abstract No. 
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Abstract No. 


Intrinsic Regions Produced Ion Drift 


Pell, Research General Electric Co., 
nectady, 


The electric field reverse-biased junction 
can used drift ions such way that in- 
produced. High reverse voltage junc- 
tions and analog transistors have been achieved with 
this technique. measuring rates capacitance 
change function temperature, ion binding 
energies between the and both oxygen and Group 
acceptor elements have been measured. 


Abstract No. 


Influence Surface Treatment Performance 
Silicon Current Limiters 


Telephone Labs., Inc., Murray Hill, 


The silicon current limiters under study operate 
the field-effect principle and have very thin conduct- 
ing channel one side p-n junction: Conditions 
the surface this channel play part 
determining the characteristics the device. Changes 
the electrical parameters were correlated with known 
changes surface conductivity and surface potential 

roduced various surface treatments. The best 
imiter characteristics resulted from strong inversion 
treatments. 


Abstract No. 


Studies Surface Conductivity and Recombination 
in. Silicon 


Peattie and Savage, Texas Instruments, Inc., 
6000 Lemmon Ave., Dallas 29, Texas 


Field effect c.) studies show. 4200 ohm-cm, 
emerge from CP-4 etch with either 

p-type surface. Evacuation results 

p-type surface. Pressures 60% relative humidity 
recombination studies and reverse current measure- 
with these results. 


Abstract No. 


and Minden, Sylvania Electric Products 
Bayside, 


junctions have been prepared n-type 
gallium arsenide, using gallium metal the alloying 
agent. The gallium was doped with 10% which acts 


impurity. The alloying was done 
argon atmosphere temperatures between 800°-900°C. 
was used. Best results were obtained when the 
wafer was cooled, after alloying, rate about 
The excess gallium was etched away and solder 
contacts were made plated areas both sides the 
junction. Metallographs and photomicrographs showed 
recrystallized region. Rectification was 
observed only units which were prepared with 
doped gallium. Etching the completed unit improved 
the rectification characteristic. 


Abstract No. 


Very Low Voltage D-C Electroquenchable Phosphors 


Hershinger and Lasser, Research Div., 
Philco Corp., Philadelphia 34, Pa. 


has been discovered that the application about 
phors the ZnS group. The effect in- 
dependent the technique used prepare the phos- 
pher, providing only that the phosphor 
The quenching effect takes place one 
the electrodes and because charges created 
the exciting radiation are extracted the electrode. 


Abstract No, 


Semiconducting Compounds 


Memorial Institute, Columbus, Ohio 


The chemical and physical methods generally used 
determine impurities compounds ‘are’ 
viewed and their limitations discussed. Electrical 
mine impurity concentrations 
limits the classical methods, Carrier concentrations, 
the Hall coefficient are used identify the impuri- 
ties and determine their concentrations. 


No. 


High-Purity Single Crystals Indium 


Memorial Institute, Columbus Ohio 


been The indium antimonide 
purified multiple zone passes, and crystals are 
then from the high-purity sections the ingot. 
The same hydrogen atmosphere used for both the 


This research was supported the Air through 
the Office Scientific Research the Air Research and 
ment Command. 
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zone-refining and the pulling operations. Large, high- 
purity, single crystals indium antimonide with elec- 
tron mobilities over 450,000 80°K can 
pulled The crystals have extremely 
low dislocation densities shown etch-pit studies. 


Abstract No. 
Preparation and Properties AlSb* 


Battelle Memorial Institute, Columbus Ohio 


improved method growing single crystals 
presented. Previously, oxide from the alumi- 
num produced particles the surface the AlSb melt 
and inhibited the growth single crystals. This oxide 
has been eliminated vacuum heat-treating tech- 
nique, which also volatile impurities. ects 
magnetic field dependence the Hall coefficient, and 
damage from fast neutron bombardment were inves- 
tigated. 

This research was supported whole part the 


Air Foree, monitored the Aeronautical Research Wright 
Air Development Center. 


Abstract No. 
Purification and Crystal Growth Zinc Arsenides 


Lyons and Silvey, Research Center, Inter- 
Machines Corp., Poughkeepsie, 


Three have been employed pro- 
duce single crystals the semiconducting compounds 
ZnAs, and Details the methods are presented 
together with experimental results. Methods for ar- 
senic and zinc purification well general prepara- 
tive techniques are described, The dissociation pressure 
has been measured the temperature range 
Conductivity type changes ZnAs, have 
been obtained doping the melt 
impurity elements. Crystallographic data relating 
monoclinic and ‘tetragonal have been 
determined. Recent infrar spectra and electrical 
properties the compounds are discussed. 


Abstract No. 
Rare Earth Compound Semiconductors* 


Miller, Reid, and Himes, Battelle Mem- 
orial Institute, Columbus Ohio 


cluding yttrium) with elements chemical group 


This investigation was supported the Rare Earth Research 
Group Chemical Co., Electro Co., 
Mallinckrodt Chemical Rare Earths and 


4 | 
| 
| Wb 
| 
| 
| 
} 
| 
hae 
‘ } } if 
iid 


VIB have been prepared direct reaction the ele- 
ments, Electrical characteristics 
selenides and tellurides suggest semiconducting 
havior, with the possibility obtaining wide range 
properties. All the compounds prepared possess high 
melting points (1700°-2100°C) and exhibit good ther- 
mal stability, 


Abstract No. 


Diffusion Silicon the Box Method 
Bell Telephone Labs., Inc., Murray 


for impurity diffusion into 
Silicon described. The source impurity and the 
sample diffused are placed box which can 
opened closed readily, The surface concentration 
the impurity the silicon can varied over 
several orders magnitude controlled variation 
the nature the source. discussion given 
the conditions under which the effect the finite leak 
rate the box negligible. Specific re- 
sults are reported for the diffusion boron and phos- 
phorus. This technique enables the formation double 
diffused structures novel method. 


Abstract No. 


Application Oxide Masking Silicon Diffused 
Transistors 


This paper concerned with the use oxide mask- 
ing increase the design simultaneous 
double diffused transistors. Particular emphasis 
placed improvements low collector saturation 
resistance. high-frequency power and swi 
transistors. Some design advantages that 
may obtained voltage breakdown, 
tance, and contact formation diffused layers are dis- 
cussed. summary electrical characteristics 
typical devices presented. 


Abstract No. 


Sah, Sello, and Tremere, Shockley Tran- 
sistor Corp:, Subsidiary Beckman Instruments, 
Inc., Mountain View, Calif. 


Experimental relationships are found for diffusion 
temperature, diffusion time, and oxide thickness the 
point where the oxide film fails mask against 
Diffusion time ranges from. diffusion 
temperature ranges from 850° 1250°C, and oxide 
film thickness from are 
discussed terms simple diffusion mechanism. 
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Abstract No. 
Evaluation Impurity Distributions 


Lehovec, Pihl, and Wrigley, Sprague Electric 
Co., North Adams, Mass. 


Impurity distributions gaseous indiffu- 
sion have been evaluated measurements break- 
down voltage and capacitance diodes placed 
jet etched indentations various depths. Error 
sources this evaluation method and their elimination 
are discussed. empirical relation between 
down voltage and impurity concentration for surface 
barrier diode given the range where the built 
potential exceeds the breakdown potential. 
retical interpretation presented. 


Abstract No. 
Gaseous Diffusion Germanium 


Lehovec, and Wrigley, Sprague Electric 
Co., North Adams, Mass. 


The distribution impurities germanium ex- 
posed phosphorus atmosphere has been measured 
function germanium temperature, phosphorus 
vapor pressure, and diffusion time. relation ther- 
mal conversion Similar data are presented 
for system: theoretical an- 
alysis presented. 


Abstract No. 


Polishing and Etching Binary Semiconductor, 
Gallium Arsenide 


Harper and Astor, Central Research Labs., 
Instruments, Inc., Dallas, Texas 


binary semiconductor, gallium arsenide, has 
been polished and etched various methods obtain 
information about structural features. Methods ob- 
boundaries and twin boundaries are presented. ad- 
dition, microstructural features consisting subgrains 
and dislocation etch pits can observed also. 

Gallium has been polished hand, chem- 
ically, and electrolytically. has been etched chem- 
methods polishing general, give 
good indication dislocation, etch pit densities and 
other structural features. Dislocation,etch pit densities 
obtained this method may used with reliability. 
Electrolytic polishing and etching feasible with low 
resistivity: n-type ‘material and medium resistivity 
type material. The etch pits formed are well defined 
‘screw dislocation ‘etch pits can dis- 
edge dislocation etch pits. The most 
reproducible data ‘are this method. Ther- 
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mal etching has been accomplished but does not appear 
feasible method obtaining reliable informa- 
tion about microstructural features. 


Abstract No. 


Keynote Address 


Wagener, Kemet Co., Division Union Carbide 
Cleveland, Ohio 


(No abstract received) 


No. 


Measurement Adsorbed and Desorbed Gases 
Vacuum Tubes Mass Spectrometric Techniques 


Turnbull, Electron Tube Div., Radio Corp. 
America, Lancaster, Pa. 


(No abstract received) 


Abstract No. 


Determination Residual Amounts Organic 
Electron Tubes Radiotracer 
Technique 


Stern, Electron Tube Div., Radio Corp. 
Pa. 


Radiotracer technique employed study. organic 
contamination and its effects cathode environment. 
Degreasing operations, backstreaming diffusion 
pump oil, carbon dioxide 
tube components and the pyrolysis decomposition 
organic binders and lacquers are studied easily 
labeling ‘the organic constituent with radioactive 
bon Ultimate objectives are to: (a) define the levels 
the contamination; (c) determine the the 
Methods Cathode Temperature Measurement 
Commercial Tubes 


Power Dept., General Electric Co., 


Conventional methods cathode 
temperatures commercial tubes are reviewed and 
discussed. These methods are only spe- 
cial cases where thermocouples may used the 
cathode However, the determination 
cathode temperature the retarding potential method 
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requires special modification the tube. Data are 

presented demonstrating the validity and practicality 

this The limitations this technique are 
iscussed. 


Abstract No. 


Diffusion Thorium Dispenser 


Goldwater and Danforth, Bartol Research 
Foundation, Swarthmore, 


mathematical model for the diffusion 
thorium the impregnated matrix 
cathode has been considered. clean diode tests, 
equilibrium with evaporation from the surface. Meas- 
urements the evaporation thorium from these 
cathodes are considered the light the mathemati- 
cal treatment, leading suggestions means 
making the dispensing rate more 
constant time, 

Abstract No. 


High-Purity Cathode Nickel Alloys 


and Bell Telephone Labs., Inc., Murray 


residual oxygen content several high-purity 
single additive cathode nickel alloys shown 
the reducing agent high-purity nickels 
containing reducing additives, the content 
about order magnitude higher than for active 
additive nickels. Low thermionic emission obtained 
from oxide coatings these pure nickels. Removal 
heat ‘treatment produces pure nickel 
cathode with total thermionic emission comparable 
that active additive alloys. Emission 
urements obtained series high-purity nickels 
containirig various amounts oxygen indicate criti- 
content the nickel base. 


Abstract No. 100 
Gettering Properties Alloys 


Stout and Gibbons, Research Labs., General 
Electric Co., Schenectady, 


(No abstract 
Abstract No. 101 
Electrolysis and the Activation Processes the 
Coated 


has: heen demonstrated continuous 
current through the oxide results 
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the thermionic ‘properties cath- 
ode which when current drain discon- 
tinued. This several minutes fol- 
lowing application the continuous current drain, 
while the permanent enhancement requires tens 
hours develop completely. Data are interpreted 
terms model donors are produced irre- 
versibly electrolysis the surface layers the 
oxide saturation the bulk 


Abstract No. 102 


New Model for the Cause Flicker Noise 
Oxide Coated Cathodes 
inn, 

model proposed the cause flicker 
noise oxide coated cathodes. The based 
the diffusion donors through narrow surface de- 
pletion layer. frequency predicted 
which deviates from the 1/f dependence low fre- 
quencies. This departure has also been measured 
with the theoretical values 
good agreement was obtained. measuring the spec- 
trum has been possible determine, some the 
parameters involved the time constant the model. 


Abstract No. 103 


Study Magnesium, and Aluminum 
Nickel Additives for Oxide Use 
Frost and Gee, Bell’ Labs., Inc., 

Seven single-additive ‘alloys—three tungsten and 
magnesium and aluminum—have. been 
compared oxide cathode base materials with 220 
alloy and pure nickel. The specially prepared mate- 
rials more than ppm any one impurity. 
Life tests tetrodes for 20,000 show that tungsten 
and magnesium provide satisfactory cathode emis- 
sion. without cathode interface impedance, although 
tungsten alloys are slow 
temperatures. 


ELECTROTHERMICS AND METALLURGY 
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The Production Thorium Powder 
Calcium Reduction Thorium Oxide 
Fuhrman, (Present address: Research Lab., Lansdale 
(Present address: Metallurgical 
Labs., Olin Mathieson New Haven, 
Nuclear Corp., Bayside, 


process for the preparation high-purity thorium 
powder calcium reduction oxide has 
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been thorium oxide reduced 
inert atmosphere, with high-purity cal- 
the presence calcium chloride. The 
reduction vessel fabricated Type stainless 
avoid pick iron and nickel impurities 
and permit break out the reduction cake. The 
thorium powder produced has essentially the same 
purity the thorium oxide starting material. 


Abstract No. 105 


Super Pure Aluminum 
nd, 


High-purity aluminum (99,99%) starting material 
was refined the zone refining method followed 
special method vacuum melting result me- 
tallic impurity range 1-3 ppm catbon content 
ppm less. Compared 99.99% Al, this super 
‘pure alurninum shows considerable improvement 
corrosion. properties, alkaline and various acid so- 
lutions, The super pure aluminum deteriorates water 
200°C corresponding pressure. Hardness and 
strength are markedly lower than that the 99.99% 
material. Methods removing carbon from aluminum 
are discussed. 


Abstract No. 106 


Oxide Nucleation and the Substructure Iron 


Gulbransen and Andrew, Research Labs., 
Westinghouse Electric Corp., Pittsburgh 35, Pa. 


Electron optical studies were made the initial 
stage reaction oxygen with pure iron. Oxidation 
occurred discontinuous manner with the oxide 
structure orienting the metal grain. The sites for 
oxide nucleation depend upon the initial pretreatment 
atmosphere. Thus, vacuum annealing treatment 
showed random arrangement nucleation sites, 
while hydrogen annealing treatment showed 
highly ordered arrangement nucleation sites. Since 
iron was embrittled annealing dry and moist hy- 
drogen and not vacuum annealing, the nucleation 
sites probably show the substructure iron responsi- 
ble for embrittlement. 


Abstract No. 107 
Oxidation Studies the Nickel Chromium and 
Nickel-Chromium-Aluminum Heater Alloys 


Gulbransen and Andrew, Research Labs., 
Westinghouse Electric Corp., Pittsburgh 35, Pa. 

systematic study was made the oxidation re- 
sistance four 80Ni-20Cr heater alloys and one 4Al- 
19Cr-77Ni alloy. Kinetic and crystal structure studies 
were made over the. temperature range 500° 
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was tested the strain oxidation technique and the 
performance was evaluated the ASTM 
useful life 

The rate oxidation the several alloys could not 
correlated with the ASTM useful life results while 
the strain oxidation tests could correlated with the 
ASTM useful life tests. was the major oxide 
formed the 80Ni-20Cr alloys Although 
were observed below 1000°C the 
alloy, was observed the 
oxide scale 1100°C. thermodynamic and kinetic 
was made the results, 


Abstract No. 108 


Study the Factors Affecting the 
Characteristics Sintered Tantalum Anodes 


National Research Corp., Cam- 
bridge 42, Mass. 


(d-c leakage, capacitance, and dissipation fac- 
tor) anodicall oxidized sintered tantalum pellets, 
which were made from séveral types tantalum 
powder varying purity and different’ particle shapes 
and size distributions. The effects varying the 
pressed, density the anodes and the time and tem- 
perature sintering were studied systematically, and 
equations. 
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Griffis, Lamp Meta!s and Components Gen- 


complete study made of. the hetero- 
geneous the four tungsten ox- 
ides; modified. static 
equilibrium apparatus. that the initial 
results, previously reported, are error due thermal 
oxide species. 


Abstract No. 110 


Potential Measurements the Liquid 
and Al-Ag-Pb Systems between 
Mass, 
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measured between 690° and 1000°C with the cell 


Activities and values H.“ and have been 
computed for the three components. The molar prop- 
erties and have also been derived: The 
boundary the two phase (liquid) region the 
ternary has been redetermined. Some experimental 
problems encountered building reversible electrode 
potential cells are considered. 


Abstract No. 111 


Some Observations the Effect the Interaction 
Tantalum with Oxygen, Nitrogen, and Hydrogen 


Bakish, Sprague Electric Co., North Adams; Mass. 
(Present .address: Rare Metals Div., Ciba 
Basle, Switzerland) 


Experiments and results the interaction tan- 
talum with N:, and are presented. The {100} 
shown the habit plane the segregation the 
reaction products which appear TaN, and 
respectively. The role the gas-metal inter- 
action the fracture behavior single crystals has 
been evaluated. The observed {100} anc {110} cleav- 
age-type fractures induced’ this interaction are 
discussed and.a hypothesis explain occurrence ad- 
Markings observed cleavage faces are de- 
scribed. 


Abstract No, 112 


Nature Alumina Quenched 
Cryolite-Alumina Melts 


Alcoa Research Labs., Aluminum Co. 
America, P.O. Box 772, New Kensington, Pa. 


primary phases that precipitate from 
cryolite-alumina melts are cryolite, the left the 
eutectic, and coruhdum, the eutectic. 
was found, Evidence presented the form photo- 
x-ray ‘patterns that new 
alumina phase obtained extremely rapid quench- 
‘ing the liquid. The x-ray ‘this phase 
similar the aluminum silicate, mullite. thought 
corundum 
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Abstract No. 113 


Refractory Metals Elevated Temperatures 


Charles London and Richard Beck, Denver Research 
Institute, University Denver, Denver, Colo., and 
Rudolph Speiser, Dept. Metallurgy, Ohio 
State University, Columbus, Ohio 


(No abstract received) 


Abstract No. 114 


Furnace for High Thermal Flux* 


Todd, Southwest Research Institute, Dept 
Physics, 8500 Culebra Rd., San Antonio Texas 


furnace was constructed with two 
parabolic mirrors which has %-in. diameter image 
Gaertner-type, blown arc. Test specimens are 
radiated controlled atmospheres with pressures 
from one micron few atmospheres. The arc 
operated air pressures 150 psig. Thermal 
fluxes over 4000 are roughly calculated. 


Supported NASA and Sandia Corporation. 


Abstract No. 115 


Imaging Furnace Developments for High-Temperature 
Research 


Glaser, Arthur Little, Inc., Memorial Drive, 
Cambridge 44, Mass. 


The principles imaging furnaces using the sun 
high-intensity electric arc are presented. The per- 
formance imaging furnaces with the two energy 
sources are contrasted, and the relative advantages 
each source are pointed out. Advances 
tion for. measuring and controlling temperature and 
heat flux are described. Means for changing the at- 
mosphere surrounding the sample are discussed. The 
function flux distributor obtain larger, uni- 
formly heated area explained. 


Abstract No. 116 


The Plasma Torch 
Thorpe, Thermal Dynamics Corp., Hanover, 


The Plasma Jet, new heat source for industry, con- 
sists arc contained within water-cooled tube. 
Gas blown through the arc and heated 
tures excess 60,000°F low 500°F. brief 
review related arc theory will precede descrip- 
tion Plasma Jet apparatus available for rese 
development, and industrial uses, comparison with 
existing high-temperature sources such flames, re- 
sistance, arc, arc-image, and solar furnaces 
Recent advances plasma spray techniques are 
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scribed along with heating, welding, chemical, melt- 
ing, and cutting applications. 


Abstract No. 117 


The High-Intensity Arc; Aid the Development 
Ceramic Compositions for High-Temperature 
Applications 


Research and Development Div., The 
Carborundum Co., Niagara Falls, 


The use the high-intensity arc discussed 
means testing ceramic materials for high-tempera- 
ture applications. The free burning arc and the plasma 
jet provide means for subjecting diameter cyl- 
inder shaped specimens jet velocities either subsonic 
supersonic. Specimens’ surface temperatures ex- 
cess 5000°F are reached during test period 
sec. short 16-mm film included. 


Abstract No. 118 


Improved Consumable Electrode Vacuum 
Arc Melting Furnace 


Universal-Cyclops Steel Corp., Bridge- 
ville, Pa.) Central Research Dept., Experimental 
Wilmington 98, Del. 

laboratory consumable electrode vacuum arc 
melting furnace was constructed incorporating ex- 
tremely sensitive electrode drive and arc voltage con- 
trol system based hydraulic operation. Instantaneous 
system response voltage changes has resulted 

improved vacuum melting characteristics for variety 

refractory metals and their alloys. Silicon rectifiers 

were employed successfully power supply. Other 

operational features superior those conventional 

laboratory furnaces are discussed, including the use 

remote control console and d-c transformers for 

measuring rectifier currents. 
| 


Abstract No, 119 


High-Temperature Laboratory Furnaces for Sintering 
Growth and Button Melting Tungsten 


Sell, Div., Westinghouse Electric Corp., 
Bloomfield, 


Two inductively heated tungsten muffle furnaces for 
inert gas vacuum sintering tungsten tempera- 
tures 3000°C are described. The advantage 
this type furnace uniformity heating and easy 
control. Further described small electron bom- 
bardment furnace for melting tungsten and tungsten 
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alloy buttons. This furnace produces tungsten buttons 
extremely high purity. For the growth single 
crystals tungsten the design and functioning 
magnetically driven electron bombardment type fur- 
discussed. Results are presented. 


Abstract No. 120 


Electron Bombardment Annealing Furnace 


Chandrasekhar and Flinn, Research Lab., 
Westinghouse Electric Corp., Beulah Churchill 
Boro., Pittsburgh 35, Pa. 


electron bombardment furnace has been con- 
structed for annealing refractory metal samples high 
vacuum about 2800°C. The fur- 
nace designed accept small rods plates, not over 
about in. the largest dimension. Provision in- 
cluded for quenching water (or other liquid) di- 
rectly from the annealing temperature. The maximum 
power input the sample about 600 


Abstract No. 121 


Review the Mechanical Properties 
Intermetallic Compounds 


Westbrook, Research Lab., General Electric Co., 
Schenectady, 


Intermetallic compounds are here regarded com- 
prising all intermediate phases between 
This definition, therefore, includes the so-called super- 
excludes such compounds borides 
and carbides. The existing knowledge the mechani- 
cal behavior such compounds reviewed, The 
treatment necessity largely phenomenological but 
includes such systematization now possible. 


Abstract No. 122 


The Electronic Factor Mechanical Strength 


G.-M. Schwab, Physics-Chemistry Institute, University 
Munich, Sophienstrasse 11, Munich, Germany 


has been shown for Hume-Rothery alloys that the 
hardness inereases within the a-phase with increasing 
electron concentration, reaches sharp 
the y-phase, and decreases vs. the phases and Be- 
cause hardness temperature, the 
ture coefficient has been measured nearly the 
melting points. was found that high temperatures 
the activation energy plastic gliding shows the 
same variation hardness itself. concluded that 
the work for formation dislocation, presupposing 
the intermediate stretching atomic distances, 
greatest alloys with nearly complete Brillouin-zones. 


Ek 


Abstract No. 123 


Influence Temperature Mechanical Properties 
Intermetaliic Compounds 


Savitskii, Institute Metallurgy, Academy 
Science, U.S.S.R., Moscow 


(No abstract received) 


Abstract 124 


Techniques for High-Temperature Tensile and 
Torsional Testing Brittle Refractory Materials 


General Corp., Azusa, 


optical technique employed for measurement and 
recording small tensile strains brittle refractory 
atmosphere and typical stress-vs.-strain 
and creep data thus derived are illustrated. Modifica- 
tions this method permitting vacuum operation 
temperatures excess 3000°C and preliminary data 
obtained are Equipment for measure- 
ment and torsional stress-vs.-strain, 
creep, and stress-relaxation properties specimens 
described, together with typical results. 


Abstract No. 125 


Fractographic Study NiAl 


Turkalo and Guard, Research Lab., Gen- 
eral Electric Co., Schenectady, 


The application the electron microscope the 
study fracture surfaces offers several advantages 
over optical methods. The greater magnification and 
depth field permits the observation details the 
fracture surfate not possible other methods. the 
present the surfaces fractured specimens 
and are examined using several 
methods replication. The appearances cleavage 
and fractures are described. These 
aré compared with the observations iron and simi- 
lar metals. For the two phase systems the effect 
ductile second phase the fracture path described. 


Abstract No. 126 


Extrusion Intermetallic Compounds 


Wood, Lab., General Electric Co., 
Schenectady, 


Extrusion permits formation sample 
shapes certain intermetallic compounds which can- 
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not otherwise fabricated. Extrusion conditions for 
variety compounds are reported and related 
other physical properties. Resulting mechanical prop- 
erties and microstructures are described. 


Abstract No. 127 


Ordered Lattices from Fused Salt Electrolysis 
Ordered Alloys Chromium 


Chicago Development Corp., Riverdale, 


Alloys chromium with cobalt and with iron 
formed fused salt electrolysis have the atoms 
ordered arrangements not previously observed. The 
electrolysis method produces alloys whose magnetic 
and mechanical properties are markedly different from 
those ordered alloys prepared normal melting 
powder metallurgy techniques. 


Abstract No. 128 


The Interaction between Dislocations and the 
Superlattice 


Norman Brown, University Pennsylvania, Philadel- 
phia, Pa. 


The structure the superdislocation the super- 
lattice examined with respect its orientation, ex- 
tension, and width the antiphase boundary. The 
magnitudes the stresses move dislocations the 
superlattice are considered from the various ways 
produces disorder. The effects properties 
such yield point, work hardening, creep, and internal 
friction have been The interaction also 
affects the behavior the quenched state. 


Abstract No. 129 


Deformation Modes Face-Centered Cubic 
Alloys 


Tadami Taoka and Ryukicki Honda, National Research 
Institute for Metals, Meguro-ku, Tokyo, Japan, and 
Yasukochi, Faculty Science, University 
Tokyo, Bunkyo-ku, Tokyo, Japan 


essential difference found between slip patterns 
different states superlattice alloys, 
etc., namely elementary structure the ordered 
state, but the usual coarse the disordered state. 
Changes saturation magnetization ordered 
and alloys caused plastic deformation are 
observed. These effects suggest formation new 
disordered with Curie points different from 
those the ordered mechanism homo- 
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geneous slip successive planes, instead inhomo- 
geneous slip. 


Abstract No. 130 


Electron Microscope Observations the Domain 
Structure Ordered Copper-Gold Alloy 


Labs., Hinxton Hall, Cambridge, England 


Thin single-crystal films CuAu are prepared 
evaporation technique. These are examined 
transmission the electron microscope, while they 
are being annealed, that the ordering process 
observed directly takes place. continuous change 
occurs the arrangement domain boundaries, from 
the irregular CuAu structure the regular periodic 
CuAu structure. study made the influence 
dislocations this process and the final ar- 
rangement domain boundaries the CuAu 
‘structure. 


Abstract No. 131 


Radiation the Properties TiAl 


Grala and McAndrew, Armour Research 
Foundation, Illinois Institute Technology, 
Chicago, 


‘The irradiation the physical and me- 
chanical properties the ordered TiAl phase in- 
purpose research was deter- 
mine the alloy could disordered irradiation 
and whether the alloy reduced 
such irradiation. Significant changes the electrical 
and hardness were accomplished ex- 
posure 10” nvt. The impact strength TiAl was 
considerably. energy for the 
recovery the hardness irradiated 


Plastic Deformation InSb* 


The in, the transport 
properties InSb are seen strongly dependent 
the mode deformation. Plastic bending results 
edge-type dislocations which act 
accepton n-type thereby re- 
ducing the carrier concentration and mobility. The 
the electron mobility following uniaxial 
compression, the other hand, associated princi- 
pally with the creation ionized 


Supported the Office Naval Research. 
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terstitials. Various scattering mechanisms for the 
charge carriers are proposed and the experimental data 
are interpreted terms them. 


Abstract No. 133 
Mechanical Properties Some Transition 
Element Beryllides 


search and Development Dept., Brush Beryllium 
Co., Perkins Ave., Cleveland, Ohio 


(No abstract received) 


Abstract No. 134 


Plasticity the Complex-Cubic Gamma Phase 
the Copper-Aluminum System 


Mining and Metallurgy, University Wisconsin, 
Madison Wisc. 


Compression tests polycrystalline and 
hot hardness tests polycrystalline and single crys- 
tals showed the gamma phase brittle until 
about 650°C when quite suddenly became plastic. 
vs. temperature curves showed 
rapid change slope the same X-ray 
diffraction studies quenched showed 
previously phase change this 
perature. The sudden onset plasticity believed 
associated with this phase change. 


Abstract No. 135 
Intermetallic Compounds the Transition Metals 
and Their High-Temperature Properties 
Grinthal, American Electro Metal Div., Firth- 

Sterling Steel Co., Yonkers, 

General description given investigation 
intermetallic compounds for use elevated tempera- 
ture structural materials. Data are presented 
several aluminides, and the effect addition third 
metal binary compound discussed. Information 
about Cr.Ti and the effect copper and molybdenum 
additions. is.presented. Some rare earth intermetallic 
compounds are also described. 

Abstract No. 136 
The Mechanical Properties Some 
Compounds Iron and Nickel 
Kornilov, Academy Sciences, Moscow 


(No abstract received) 
Abstract No. 137 


Investigation NiAl and Ni,Al 


Grala Armour Research Foundation, 
stitute Technology, Chicago, 


was made determine the effects 
composition and homogenization treatments 


is 
: 


the hardness and tensile properties the NiAl and 
intermetallic phase. Relatively small changes 
composition within the NiAl phase resulted appre- 
ciable hardness and strength changes. None the 
as-cast homogenized alloys showed any meas- 
urable tensile ductility room NiAl 
alloys containing 31.5% aluminum (stoichio- 
metric) exhibited considerable ductility the 1500°F 
tensile tests. The tensile strengths room and ele- 
vated temperatures and ductility the intermetallic 
were found very sensitive composition, 
structure, and grain size. 


Abstract No. 138 


Mechanical and Electromechanical Properties 
Indium Antimonide 


Potter, Naval Ordnance Lab., Corona, Calif., and 
Wasilik, Solid State Physics Section, National 
Bureau Standards, Washington, 


Properties investigated include the elastic content, 
anelastic effects, and piezo resistivity. 


Abstract No. 139 


Structures and Structural Relations Borides, 
Carbides, Nitrides, Silicides, and Sulfides 


Erwin Parthe, Massachusetts Institute Technology, 
Cambridge, Mass. 


The available data the crystal structures 
borides, carbides, nitrides, silicides, and sulfides are 
used develop criteria for the stability these com- 
pounds, Carbides and nitrides belong the Hagg com- 
pounds, while the silicides and borides form their 
own group, The formation particular structures 
influenced high degree radius ratio and valence 
electron concentration. Sulfides show, general, 
higher degree heteropolar bonding and therefore 
choose different kind structure. 


Abstract No. 140 


Fabrication, Properties, and Applications Some 
Metallic Silicides 


Grinthal, American Electro Metals Firth- 
Sterling Steel Co.; 


General discussion given the production 
silicide powders and fabrication methods employed 
produce parts. Physical and mechanical properties 
some metallic room and elevated tempera- 
tures are given. Effect addition third metal 
binary silicide systems, solid solution formation 
between silicides pseudo-binary systems, and ap- 
plications some these materials the high-tem- 
perature and nuclear fields are discussed. 
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Abstract No. 141 


Micro Techniques for Studying Electrical 
Properties Metalloids 


Eubank, Pruitt, and Thurnauer, Ceramic 
Section, Central Research Dept., Minnesota Mining 
Manufacturing Co., Minneapolis, Minn. 


large test specimens metalloids are 
difficult prepare conventional sizes. Therefore 
techniques have been developed for determining the 
electrical properties small test samples either 
multi- single crystals. micromanipulator test 
apparatus with platinum probes for determining re- 
sistance function temperature over the range 
liquid nitrogen temperature described. 
Methods sample preparation including mounting 
and attaching electrodes are considered. Employing 
this technique, plots vs..1/T for number 
refractory borides and silicides have been made. 
crystal with three pairs 
copper electrodes for studying crystals small one 
mil diameter has been constructed. Resistivity and 
mobility measurements for characterizing semicon- 
ductors are discussed. 


Abstract No. 142 


Cline, Research and Development Div., The Car- 
borundum Co., Niagara 


Single crystals the compound silicon hexaboride 
have been prepared. Laue, rotation, and Weissenberg 
photographs indicate orthorhombic cell with lattice 
9.88 0.01. The pycnometer density 2.43 The 
average electrical resistivity single crystals, based 
point 1950°C. SiB, has Knoop hardness, with 
100-g load, 1910 


Abstract No. 143 


Carbide Coatings for Graphite 


Blocher, Jr., and Campbell, (Present address: 
Institute, 505 King Ave., Columbus 


technique has been developed for the uniform 
coating extended graphite surfaces with metal car- 
bides reaction with metal halide vapors pres- 
sure-temperature range unfavorable for the deposition 
metal but favorable for carbide formation. this 
range, the rate diffusion carbon through the car- 
bide can made limit the coating rate, and uni- 
form are obtained over wide: range 
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vapor flow conditions. The application this method 
NbC, SiC, TaC, TiC, and ZrC coatings discussed. 


Abstract No. 144 


Some Properiies Aluminum Nitride 


Taylor and Camille Lenie, Carborundum Co., 
Niagara Falls, 


This paper describes the preparation and properties 
crystalline and hot-pressed aluminum nitride. Fine 
particle size powder was produced direct combina- 
tion the elements. Crystals, long, were 
grown refurnacing the powder high tempera- 
tures. The crystals were found have number 
interesting properties, including relative chemical 
inertness. Data strength, corrosion resistance, and 
electrical properties are given for the hot-pressed 
material. 


Abstract No. 145 


The Effect Gettering Additions Niobium 


effect the interstitial elements, 
oxygen and nitrogen, niobium has been major 
concern during the metals development. The addition 
gettering elements during melting potentially offers 
twofold advantage: the removal interstitials from 
solution and the formation hard particle 
sion the matrix. Binary alloys niobium containing 
at.% five gettering elements were prepared and 
evaluated. Data are presented for the relative efficiency 
oxygen removal, partition removed oxygen be- 
tween slag and entrapped particles, effect oxygen 
removal and lattice spacings, and the 
oxygen compound produced each case. 


Abstract No. 146 


Process Schedules Some Mechanical Properties 
Arc-Cast Molybdenum and Molybdenum-Base Alloys 


McCullough and Feild, Jr., Universal-Cy- 
clops Steel Corp., Bridgeville, Pa. 


Effects some common mechanical properties 
the residual interstitial impurities carbon, oxygen, and 
nitrogen present pure and alloy arc-cast molybde- 
tory and heat treatment. comparison chemical, 
fractographic, and metallographic analyses for repre- 
sentative materials commercially acceptable im- 
purity levels made and limitations discussed. The in- 
fluence interstitial impurities the recrystallization 
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temperature pure and alloy arc-cast molybdenum 
examined function important process 
variables. 


Abstract No. 147 


Purification Tantalum Obtained Vacuum 
Arc Melting 


Torti, National Research Corp., Memorial Dr., 
Cambridge 42, Mass. 


High-purity tantalum powder was consolidated 
vacuum, melting operation 
yielding ingots considerably higher purity. Inter- 
stitial and metallic impurity analyses are presented for 
large number heats made under consistent condi- 
tions ingot and electrode size, arc current, and fur- 
nace pressure. The effect carbon addition 
oxygen-rich starting material was investigated, and the 
optimum carbon-oxygen ratio for maximum refinement 
has been approximately located. Under these condi- 
tions, the oxygen content reduced approximately 
one order magnitude. 


Abstract No. 148 


The Effect Dissolved Hydrogen the Physical and 
Thermodynamic Titanium and 
rconium 


McQuillan, University Birmingham, Birming- 
ham, England 

ability titanium and zirconium 
erty the elements has, far, received 
explanation terms structure. attempt- 
ing gain into the electronic nature 
the phenomenon, number physical and 
modynamic properties hydrogen solutions have been 
measured. One the more surprising effects observed 
pronounced decrease electrical resistivity the 
hydrogen-metal solutions with increasing hydrogen 
content. existence the effect cannot ex- 
picture the electronic structure metals, and 
for this reason that the work, 
been chosen the starting point for 
ture all the early transition 


Abstract No. 149 


Melting and Fabrication Ductile Vanadium Metal. 


Armstrong, Vanadium Corp. America, Cam- 
bridge, Ohio 


The melting and calcium-reduced va- 
nadium metal, has reached stage. 
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Consumable-electrode vacuum arc melting being 
used make ingots in. diameter for fabri- 
cation into bars, wire, and flat rolled products. Double 
melting has been found effective for lowering the oxy- 
gen content sufficiently low levels. Several solutions 
the problem protecting the metal against contam- 
ination oxygen and nitrogen during heating for hot 
working have been developed. Successful techniques 
for hot forging and rolling, warm extrusion and rolling, 
cold swaging, and drawing have been developed. 


Abstract No. 150 


The Properties Titanium-Columbium-Aluminum 
Alloys 


John Suiter, Physical Metallurgy Section, Baillieu Lab., 
University Melbourne, Victoria, Australia 


shown that although columbium increases the 
strength the titanium-aluminum alloys low tem- 
peratures has little effect strength temper- 
atures above 500°C. Results are also presented showing 
the heat treatment and small additions 
oxygen mechanical properties. Mechanical proper- 
ties titanium-columbium-aluminum alloy room 
temperature are given. 


INDUSTRIAL ELECTROLYTIC 


Abstract No. 


Study the Production Metallic Sodium 
from the Sodium Amalgam 


Okada; Yoshizawa, and Watanabe, Dept. 
Industrial Chemistry, Engineering, 
Kyoto University, Kyoto, Japan 


Metallic sodium was produced from sodium amalgam 
electrolysis molten salt bath 240° 270°C, 
using 500-800 amp experimental cell (sodium cell) 
which had three rotating anodic disks. The electrolyte 
was the mixture mole NaOH, mole NaBr, 
and mole which the total charge was 
sodium was recovered two from the 
electrolysis aqueous sodium hydroxide so- 
lution. The anodic disks were made nickel plates, 

Two amalgam cells and the sodium cell were con- 
nected electrically the.electric current 
flowing through the two amalgam cells was controlled 
shunt obtain desired amalgam concentration. 
The sodium cell voltage was 1.2 1.9 

protect the deposited metal from oxida- 
tion, hydrogen gas was passed through the sodium cell. 
The cathode deposits were caught and weighed every 
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hour. Furthermore, sodium contents amalgam were 
determined both the inlet and the outlet the so- 
dium cell. 

sodium metal, was purified filtration. this pro- 
cedure content the cathode metal was 
reduced about 1%. Furthermore, was lowered 
0.01% the passage over metallic calcium 370°- 
390°C. Current efficiencies were 40-70%. 


Abstract No. 152 


Electrolytic Production Boron 
Hooker Chemical Corp., Niagara Falls, 


Elemenial boron was produced the fused salt 
electrolysis potassium study was made 
anode and cathode materials construction, par- 
ticularly the effect various grades graphite 
anode materials. The effect additives the electro- 
lyte (including potassium, aluminum, calcium, vana- 
dium, nickel, Inconel, water, and sulfate ion) boron 
yield and purity was investigated. method pas- 
sivating elemental boron was developed. 


Abstract No. 153 


Transfer Double Chamber Fused Salt Cell 


Maduk and Haupin, Process Metallurgy 
Div., Alcoa Research Labs., Aluminum Co. 
America, Box.772; New Kensington, Pa. 


Alkali and alkali earth metal ion the 
reduction the compartment serious 
problem the operation combined aluminum re- 
duction-refining cell. The theory this phenomenon 
and attempts overcome are discussed. 


Abstract No. 154 


the Study the Polarization 
Phenomena Aluminum 
Piontelli, Laboratorio Chimica Fisica, Elettro- 
chimica Politecnico Milano, 
Milan, Italy 


After presentation the general aspects the 
problems, the experimental work the author and his 
and anodic overvoltages and 
concentration polarization aluminum célls sum- 
marized: main theoretical conclusions these re- 
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Abstract No. 155 


Pneumatic Force Balance System for Measuring 
Large Cell Line Currents 


Behrens, Texas Div., Dow Chemical Co., Freeport, 
Texas 


entirely new concept measurement has been 
and beyond 100,000 amp. Through the use the “force 
balance” ‘principle, pneumatic device has measured 
large currents ‘with good accuracy, stability, and ulti- 
mate sensitivity for many months, The device iso- 
lated from high potentials and linear calibration. 
Additional pneumatic devices have been used pro- 
current, ampere-hours, kilowatts, and kilowatt-hours. 


Abstract No. 156 


Report the Chlor-Alkali Committee the 
Industrial Electrolytic Division for the Year 1958 


Ehlers, Columbia-Southern Chemical Corp., 420 
Fort Duquesne Pittsburgh 22, Pa., and 
Hampel, 8501 Harding Ave., Skokie, 


Production facilities for chlorine and alkali are re- 
viewed with market and end use pat- 
terns. New plants and expansions during the year and 
and outstanding commercial developments 
are noted. 


Abstract No. 157 
Electrolysis Lithium Chloride the 1000-Amp Cell 


Motock, Energy Div., Olin Mathieson 
Corp., P.O. Box 438, Niagara Falls, 


Electrolytic production lithium from molten LiCl- 
KCl eutectic was performed temperatures 400°- 
550°C, cell amp 1000-3500, and volts 5-9, High-purity 
metal was collected continuously and used directly 
without prior solidification. Chlorine used either 
directly neutralized and discarded. Operating char- 
acteristic relationships were determined for: prepara- 
tion fused salts, variation cell potential with 
temperature and amperes, cathode and anode current 
densities, current and efficiencies, power con- 
sumption, material, and heat balance. 


Abstract No, 158 


Exchange Current Measurements Electrode 


Urbana, 


Kinetic parameters several metal-metal ion 
couples have been determined molten 


| | 
73 


eutectic. Both the double pulse (constant current) 
method Gerischer and Krause and the voltage 
Vielstich and Delahay have been used, wit 
good agreement. The systems studied include cadium, 
zinc, bismuth, and lead. each case the electron 
fer relatively rapid and the cathodic transfer coeffi- 
cient small (<0.25). 


Abstract No. 159 


Transparent Laboratory Cell for the 
Study Molten Salt Electrolysis 


Dauer, Texas Div., Magnesium Dept., Dow 
Freeport, Texas 


Information obtained from the usual opaque labo- 
ratory cell derived from measurements voltage 
and amperage and analyses products and electrolyte. 
transparent cell permits observing also the size and 
nature product deposits, movements bubbles and 
electrolyte, and formation These supplemental 
observations aid gathering and speed the interpreting 
data. construction and ‘operation trans- 
parent molten salt cell used investigate magnesium 
electrolysis are described. 


Abstract No. 160 


High-Temperature Reference Electrodes 

Rey and Danner, Laboratoire recherches 
lurgie des Aciéries Electriques d’Ugine, 82, rue 
Arago, Saint-Ouen (Seine), France 


‘In high-temperature electrochemical studies, good 
reference electrodes are needed. They must 
ble and present sufficient stability 
Other important handling and good 
resistance thermal, mechanical, and chemical con- 
ditions. Below reference electrodes presenting 
these qualities now available, but, higher 
perature, hew difficulties appear the construction 
electrodes and new solutions must found. The 
thors expose some their own solutions and describe 
reference electrodes higher 

Abstract No. 161 


The Use and Starting Materials 


Argonne National Lab., Lemont, 


from the because the associ- 
ated with the reaction jon The compound 


Based work performed under the auspices the U.S.A.E.C. 
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free flowing powder and would appear suitable 
starting material for the preparation metal. Ex- 
periments are described which metal was made 
the liquid state electrolysis solutions 
molten CsCl 700°C. The use 
for the preparation metal will described, 


Abstract No. 162 


Caustic Potash from Mercury Cells 


Handelin, Dow Chemical Co., Western Div., P.O. 
Box 351, Pittsburg, 


Operation Krebs-type mercury cells 
for the commercial production caustic potash are 
described some detail. Typical operating data are 
presented. brief process description given. This 
type cell also operated produce caustic soda. 
Differences operation caustic soda and 
caustic potash are highlighted and Informa- 
tion cell maintenance and repair presented. 


Abstract No. 163 


Hydrochloric Acid Electrolysis 
Berkey, Engineering Sales Dept., Monsanto 
Chemical Co., Lindbergh and Olive St. Rd., St. 
Louis 24, Mo. 


Hydrochloric acid ‘is often value 
and difficult dispose of. Several oxidation and elec- 
trolysis processes have been tried recover chlorine 
from these, direct electrolysis seems best 
technically and, economically. Characteristics and per- 
formance the first U.S. commercial installation 
electrolyzer produces pure chlorine and hydrogen with 
low power consumption and particularly recom- 
mended for captive chlorine where by-product 
available. 


Abstract No. 164 
Day-Kesting Chlorine Dioxide Process 


Robert Spitzer, Treadwell Inc., 140 Cedar 
St., New York Y., and Day, Brown Co., 
Berlin, 


producing chlorine dioxide means 
method was independently Day the 
United States and Kesting Germany. Experience 
number operating plants indicates the lowest 
operating cost any method manufacture. The 
électrolytic production sodium chlorate, applic- 
able this process, described. 
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Abstract No. 165 


Development Equations for Calculation 
Drop Electrolytic Cell Electrodes 


Raetzsch and Tunison, Development Dept., 
Chemical Corp., Corpus Christi, 


The losses which occur are important consider- 
ation the study and design electrolytic cells. Cal- 
culation the voltage drop electrodes often 
somewhat involved, and suitable are appar- 
ently not, available the literature. This paper pre- 
sents the development equations which can used 
calculate the voltage drop any point along 
electrode calculate the average voltage drop 
electrode. Various electrode configurations are 
considered. 


Abstract No. 166 
Oscillographic Studies Anode Passivity 


Inc., 400 Middlesex Ave., Carteret, 


method studying the rate passivity 
anode developed using oscilloscope 
record phenomena. This method has been ap- 
plied copper electrolytes, including those 
importance, and four different types 
copper anodes. The passivity anode not 
function its conductivity. Anodes containing phos- 
phorus passivate more slowly than other types cop- 
per sulfate electrolytes. Anodes containing oxygen 
more slowly than other types alkaline 
solutions. 


Abstract No. 167 
Anode Design for Mercury 


Gardiner and Sakowski, Olin Mathieson 
Chemical Corp., P.O. Box 480, Niagara Falls, 


This paper covers work done cell anode 
design experimental horizontal mercury 
cell. The anodes were cut from 3-in. thick AGX graph- 
ite, some being drilled with various sized 
holes, others slotted, and some with both holes and 
slots. Comparison also was made between con- 
figurations the bottoms the anodes. Conclusions 
were drawn the best anode design tested with re- 
spect the economics cell operation, 


Abstract No. 168 
Effects Graphite and Density 
Hooker Cell Operation 


Baker, Hooker Chemical Corp, Niagara Falls, 


The relationship oil-level and density graphite 
service life and cell voltage indicated. These fac- 
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tors are then compared economic basis. Current 
efficiency, anolyte pH, caustic soda concentration, and 
sodium chlorate concentration relationships anode 
life and cell operation are discussed. 


Abstract No. 169 


The Solvay and Company Mercury Cell V-200 


Basilevsky, North American Solvay, Inc., 
Broadway, New York 


short description the general operating princi- 
ples mercury cell made, The different inherent 
difficulties the process are outlined and the descrip- 
tion the Solvay Cell V-200 made showing how 
Solvay has overcome these difficulties minimize in- 
vestment per ton day chlorine, its operating cost, and 
improve the safety operation and the quality 
the products. 


Abstract No. 170 


Diamond Alkali Company’s Rectangular-Diaphragm 
Cell 34,000 Amp 


Parsons, Diamond Alkali Co., Cleveland, Ohio 


Competition the chlor-caustic industry prompts 
ready acceptance technically advanced cell de- 
signs. Diamond offers its 30,000-amp rectangular-dia- 
phragm cell now proven 34,000 amp. This cell offers 
improved power efficiency, improved cell renewal tech- 
low hydrogen content cel] gas, low chlorate 
contamination cell liquor, and stability operation 
under varying load conditions. description the cell 
data 34,000-amp load level are 
included. 


Abstract No. 171 


High-Pressure Electrolytic Hydrogen 
Oxygen Generator* 


Robert Spitzer, Treadwell Co., Inc., 140 Cedar 
St., New York 


method producing hydrogen and oxygen 3000 
psi high-pressure electrolytic apparatus explained. 
The apparatus was developed for the Navy for 
submarine service and essentially packaged elec- 
trolytic Cells, special high-pressure 
vices applicable electrolytic apparatus, and auto- 
matic control features are explained. 


Work sponsored The Industrial Gas Code the 
Bureau Ships, Navy. 
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THEORETICAL ELECTROCHEMISTRY 
Abstract No, 172 


Adsorption Ions the Metal-Solution Interface 
and Its Influence Electrode Kinetics 


Frumkin, Institute Electrochemistry, Academy 
Sciences the U.S.S.R., Leninsky Prospekt 31, 


The paper review recent work ionic ad- 
sorption. The topics discussed are: direct method for 
the determination adsorption potentials the metal- 
solution interface; the specific adsorbability some 
inorganic cations; phenomena observed simultane- 
ous adsorption surface active anions and cations; the 
role polycations formation the catalysis elec- 
troreduction processes La* ions; the mechanism 
the ion electroreduction. 


Abstract No. 173 


Mechanism Hydrogen Electrode Reaction 


Horiuti, Research Institute for Catalysis, Hokkaido 
Sapporo, Japan 


Since 1936 the present author has maintained the 
dual theory hydrogen electrode reaction, i.e., that 
proceeds alternatively through the catalytic and the 
electrochemical mechanisms, which the rate gov- 
respectively the recombination chemi- 
sorbed hydrogen atoms and the neutralization 
chemisor hydrogen molecule-ion, depending the 
sorts electrode and electrolyte, polarization, and 
Theoretical and experimental evi- 
dences the dual theory accumulated since then are 
review 


Abstract 174 


Determination Electrochemical Reaction Mechanisms 
the Electrochemical Reaction Order 


Vetter, Fritz-Haber Institut der Max Planck Gesell- 
schaft, Faradayweg, Berlin-Dahlem, Germany 


Theoretical properties the transfer reaction and 
transfer-overvoltage are given. The dependence the 
transfer-overvoltage the concentrations yields elec- 
several known electrode mechanisms with only one 
transfer reaction. Criterion for mechanism with two 
transfer reactions and the determination the two 
transfer coefficients and the two exchange current 
densities are explained. examples, the quinhydron 
electrode and the recently cleared redox- 
electrode are considered. 
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Abstract No. 175 


Contribution the Study the Electrode 
Behavior Metallic Single Crystals 


Politecnico Milan, Italy 


suitable technique study the electrode behavior 
oriented surfaces metallic single crystals de- 
scribed. Typical results are given concerning variously 
oriented surfaces.of several metals (Pb, Cd, Sn, Ag, 
Cu, Ni) different conditions. The theoretical aspects 
involved these results are discussed. 


Abstract No. 176 


Double Layer and Rate Electrode Processes 


Universite Libre Bruxelles, Avenue F-D. 
Roosevelt, 50, Brussels, Belgium 


The influence the structure the electrochemical 
double layer the morphology the polarization 
discussed, considering the characteristics 
the interphase potentials, half-thickness occur- 
rence specific adsorption), the properties the de- 
polarizing particles (charge, dimension), the type 
reaction mechanism, the order magnitude the dis- 
charge rate, and the method employed. The apparent 
anomalies affecting the discharge the 
Eu" and and ions are in- 
terpreted the light the proposed theories. 


Abstract No. 177 


Acousto-Electrochemical Effects 
Electrode Systems* 


Ernest Yeager, Dept. Chemistry, Western Reserve 
University, Cleveland, Ohio 


When sound waves impinge electrode, both di- 
rectional and alternating changes may produced 
the electrode potential. The former usually occur with 
polarized electrodes and represent primarily the inter- 
action the sound waves with concentration gradients 
the electrode surface. Alternating components may 
produced several mechanisms, the most interest- 


ing which involve the dependence the electrode 


kinetics and the double layer pressure and temper- 
The use sinusoidal well pressure step 
function techniques for the study electrode kinetics 
considered detail and experimental 
data are presented. 


Research partially supported the Office Naval Research 
under Contracts Nonr 2391(00) and Nonr 
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Abstract No. 178 


The Electrodeposition and Dissolution Metals 


Bockris, John Harrison Lab. Chemistry, Uni- 
Pennsylvania, Philadelphia Pa. 


The study the kinetics metal ion exchange with 
aqueous solutions and molten electrolytes discussed 
from the point view general kinetics and those 
transfer and surface diffusion. The considerations lead 
the deduction the path and rate-determining step 
deposition and dissolution number systems. 
analysis the electrode kinetics metal deposi- 
tion molten electrolytes given which gives rise 
certain relations between the mechanism deposition 
and the crystal form produced. 


Abstract No. 


Effect Specific Adsorption Anions the 
Kinetics Anodic Dissolution Some Metals 


Kolotyrkin, Karpov Institute Physical Chemistry, 
Ulitza Obucha 10, Moscow, 


(No abstract received) 


Abstract No. 180 


Search for Specific Adsorption Cesium Ions the 
Absence Specifically Adsorbed Anions 


Deane, Amherst College, Amherst, Mass. 


Three lines evidence are presented tending 
show that the not specifically adsorbed 
mercury the absence specifically adsorbed 
The potential the e.c. max. solutions cesium 
+0.003 relative normal calomel electrode. The 
behavior the capacity layer normal 
that can predicted almost quantitatively 
theory which assumes the absence adsorp- 
tion both cations and anions and simple dependence 
the capacity the inner region the surface 
charge density, and not the concentration the 
electrolyte. The slight dependence the 
the inner region the double layer the identity 
the associated cation found Damaskin, 
Fedorovich, and Frumkin confirmed but explained 
does not require their postulate 
specific adsorption cesium ions positively charged 
mercury. 


* Deceased. Thé paper will be presented by Dr. Roger Parsons. 
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Abstract No. 181 


Kinetic Parameters Very Rapid Metal 
Electrode Reactions 


Randles, Chemistry Dept., University Bir- 
mingham, Birmingham 15, 


Measurement the rate constants and transfer co- 
efficients the most rapid electrode reactions 
difficult and apart from the ordinary a-c method, 
methods based current—or potential—step and 
the partial rectification radio-frequency al- 
ternating current have been used. The last has re- 
sulted some unexpectedly small and large (ap- 
proaching values the transfer coefficient for 
ion-amalgam electrode reactions for lead, thallium, 
and cadmium. the present paper the limit ap- 
plicability the ordinary a-c method discussed 
comparison with the other methods. Also recent 
results obtained with the ordinary a-c method are 
presented, and the significance the transfer co- 


efficients discussed. 
Abstract No. 182 


Faradaic Impedance Anodic Formation 
Halogens 


Instituto Quimica Fisica Rocalolano, Ser- 
rano, 119, Madrid, Spain 

The influence the formation trihalogenide 

ions equilibrium the faradaic impedance 
inert electrode acts system 
high rate, the faradaic ‘may repre- 
sented transfer resistance series with War- 
burg impedance, which these cases depends 
the equilibrium constant well the actual con- 
centrations each component. possibility 
finite rates establishing the equilibrium also 
studied. Finally, shown that the dependence 
impedance cannot. accounted for 
without the adsorption reactants 
the electrode interface. 


Abstract No. 183 


Theory Electron Transfer Processes 
Electrodes* 


When the electrode and the electrochemically ac- 
tive ion solution interact but weakly electronically, 
the activated complex for electron transfer has unusual 
properties. Its electronic wave function can shown 
have equal probability contributions from two 
charge distributions which interact with 


This research supported the Office Naval Research. 
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the surrounding medium and, sometimes, with the 
coordination shell the Its, atomic configuration 
lies the intersection two potential energy sur- 
faces many-dimensional nuclear 
space. Attaining such configurations requires large 
rearrangement the atomic positions. Special methods 
for calculating the probability this event have been 


earlier the author for 


tions structureless medium. Corresponding cal- 
culations will reported for changes which may. occur 
the coordination shell well. The additional data 
needed for this theoretical calculation the current- 
voltage curve are bond force constants and bond 
lengths the two redox forms the ion. 

Depending the extent electronic interaction, 
the electron transfer can shown proceed adi- 
abatically nonadiabatically, Using the many-dimen- 
sional potential energy curves, the applicability the 
principle the transfer can 
assessed. Some conclusions. based the behavior 
one-dimensional potential energy curves have been 
incorrect, because the important part played the 
rearrangement the atomic configuration the entire 
system effecting electron transfer. 


Abstract No. 184 


Effect Quaternary Ammonium Ions the 
Rate the Reaction Mercury 
Electrode 


Joshi, Wolfgang Mehl, and Roger Parsons, Dept. 
Physical Inorganic Chemistry, The Uni- 
versity, Bristol England 


Both alternating and direct current techniques are 
used study the rate the V*/V™ reaction mer- 
cury the presence varying concentrations 
tetra alkyl ammonium ion and function tem- 
perature. large increase apparent energy 
activation due displacement of, the organic ion 
from the surface higher temperatures. True heats 
activation are calculated with the aid double 
layer studies and are discussed the light current 
theories the effect the double layer electrode 
reaction. The transfer coefficient virtually 
unaffected the presence ion. 


Abstract No, 185 
Isotopic Effects Electrode Reactions 


Conway, Dept Chemistry, University 
Ottawa; Ottawa, Ont., Canada 


The electrolytic separation various me- 
chanisms hydrogen evolution are deduced theoret- 
ically, and shown.that the simple discharge 
tion, e.g., Hg, Sn, Pb, leads to- theoretical values 
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values found experimentally for these groups 
metals. Ratios rates and evolution from 
acid solutions pure and respectively, also 
follow theoretically and are diagnostic reaction 
mechanism. Experimental results for the rates 
cathodic and evolution reactions H:O and 
are reported and discussed terms reaction me- 
chanisms. 


Abstract No. 186 


the Theory Convective Diffusion 


Levich, Institute Electrochemistry, Leninsky 
Prospekt 31, Moscow, U.S.S.R. 


This paper concerned with some results reached 
the theory mass transfer moving solutions: 
(a) convective diffusion the surface rotating 
disk electrode the case slow electrode reaction; 
(b) convective the electrodes other 
shapes, particular, the electrode where only part 
its surface (ring electrode, lacquered 
electrode); (c) convective diffusion the case 
turbulent regime the liquid motion; (d) convective 
diffusion near the boundary between two liquids 
near liquid-gas boundary; the theory the influence 
convective diffusion the phenomenon polar- 
ographical maxima; the theory the dissolution 
bubbles and drops. 


Abstract No. 187 


Kinetics Hydrogen Evolution and Dissolution 
Activated Platinum Metals 


Manfred Breiter, Physikalisch-chemisches und Elek- 
trochemisches Institut der Technischen Hochschule 
Miinchen, Arcisstrasse 21, Munchen, Germany 


Mass transfer processes are rate-determining 
activated smooth electrodes platinum, iridium, rho- 
dium, and palladium acid solutions. The formation 
adsorbed hydrogen atoms discharge hydrogen 
ions free sites and the ionization adsorbed atoms 
electrode potentials. The coverage with hydrogen 
atoms dependence the electrode potential (ad- 
sorption isotherm) determined anodic charging 
curves and impedance measurements. The 
ence coverage the kinetics discussed. The 
free energy adsorption found from the temper- 
ature dependence the adsorption isotherm plat- 
inum 


Abstract No. 188 


Use Faradaic Rectification for the Study 
Electrode Processes 


Barker, Atomic Energy Research Establishment, 
Harwell, England 


new method for studying the kinetics elec- 
trode processes described which particularly 
suitable for the study very rapid processes. The 
method makes use the nonlinearity the faradaic 
impedance, measurements being made the current 
required keep the mean potential electrode 
constant when the electrode polarized am- 
plitude-modulated radio-frequency current. 


Abstract No. 189 


Electrode Kinetics and Electrostatic 
Interaction the Double Layer 


Research Center, The Electric Storage 
Battery Co., Yardley, Pa. 


The dependence the surface free energy 
(Lippmann equation) applied calculate the en- 
ergy adsorbed activated complexes and the reac- 
tion rates. The value the transfer coefficient 
shown determined electrostatic interaction 
the double layer and depend the fraction 
double layer charge due the reacting spécies them- 
selves. the polarization due largely the ac- 
cumulation the reacting species themselves, 
assumes the limiting case the value 


Abstract No. 190 


Surface Coverage during Hydrogen and 
Oxygen Evolution 


The Electric Storage Battery Co., Yardley, 
a. 


The relation between surface coverage 
trode potential during hydrogen and oxygen evolution 
was studied with various inert electrodes very 
large surface area. Desorption gas after interrup- 
tion current was followed with microvolumetric 
techniques, and overvoltage decay was measured si- 
The potential changed linearly with 
the amount gas desorbed. The true surface area 
the electrodes was determined with the BET method, 
and the capacity was obtained from charging curves. 
average effective charge per adsorbed particle 
the double layer was calculated from these data. 
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Abstract No. 191 


The Oxygen-Evolution Reaction Gold Anodes, 
Overpotential Measurements and Reaction 
Mechanism Sulfuric Acid Solutions 


Sidney Barnartt, Research Labs., Westinghouse Elec- 
tric Corp., Pittsburgh, Pa. 


The paucity accurate overpotential measure- 
ments has left doubt the mechanism the oxygen- 
evolution reaction most metal anodes. This report 
covers measurements gold anodes sulfuric acid 
solutions, with and without added potassium sulfate, 
over the range 2.7 25°C. cell with uni- 
form current distribution over spherical anode was 
used obtain overpotentials with accuracy 
mv. Within current density limits imposed 
the cell and Tafel’s equation was 
obeyed mv. The observed variations overpo- 
tential with current density, pH, and neutral salt ad- 
ditions are compared with the theoretical values for 
various proposed mechenisms. 


Abstract No. 192 


Surface-to-Volume Considerations the 
Palladium-Hydrogen System 


Scientific Lab., Ford Motor Co., Dearborn, 
icn. 


The rate hydrogen absorption palladium 
electrodes various sizes and shapes was followed 
highly purified, hydrogen-stirred, acid solutions 
measuring the electrical resistance and potential vs. 
electrode the same solution open-circuit 
conditions. From the observed surface-to-volume ef- 
fects mechanism hydrogen occlusion palladium 
may suggested which may more compatible 
with the existing published information. 


Abstract No. 193 


Temperature Coefficient Electrode Potentials: 

Isothermal and Thermal Coefficients; Standard 

Ionic Entropy Electrochemical Transport 
the Hydrogen Ion 


Dept., Boston College, Chestnut Hill, 
ass. 


Isothermal temperature (i.e., referred 
SHE temperature) are governed reaction 
entropies metal hydrogen cells. Thermal tempera- 
ture coefficients referred through salt bridges 
same electrode some fixed temperature) are gov- 
erned transport entropies single electrode reac- 
tions. From Fales and Mudge’s data, thermal coeffi- 
cients SHE obtained +0.858 mv/°C (hot elec- 
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trode terminal). Standard electrochemical trans- 
port entropy hydrogen ion —4.18 e.u. Isothermal 
and thermal coefficients other electrodes are com- 
puted and compared with experiment. 


Abstract No. 194 
Absolute Null Electrode from 
Double-Layer Capacity Measurements 


Stein, Ecole Nationale Superieure d’Electro- 
chemie d’Electrometallurgie, Grenoble, France 
address: 219 Grace Drive, South Pasadena, 


Measurements the differential capacity the 
double layer fused eutectic show that 
specific adsorption totally absent. This condition 
shown favorable for the establishment 
absolute null electrode. Such electrode was realized 
platinum surface conjunction with the now- 
familiar Ag/AgCl reference electrode. this manner 
the absolute potential the silver chloride electrode 
was measured function temperature. 


Abstract No. 195 


The Mechanism Electrode Reactions, 


Stein, Ecole Nationale Superieure d’Electro- 
chimie d’Electrometallurgie, Grenoble, France 
address: 219 Grace Drive, South Pasadena, 


The kinetics the discharge lead ion fused 
eutectic were determined the method 
oscillographic polarography. With the aid of, the theory 
absolute reaction rates discharge mechanism 
proposed. The agreement between calculated and 
entropies supports the hypothetical me- 
chanism. 


Abstract No. 196 


Molten Salt Thermocells 


Sundheim, Dept. Chemistry, New York Uni- 
versity, New York 


Thermocells may two ‘identical elec- 
trodes connected molten salts which temper- 
ature gradient maintained. The expression for emf 
takes particularly simple form because the ab- 
sence terms dealing with the salt. 
results systems where the electrodes are 
silver and silver nitrate, silver chloride, 
silver bromide, silver iodide, solution silver 
nitrate sodium are presented. From the thermopo- 
tentials the Peltier heats may calculated. The theory 
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such solutions described with particular reference 
the terms involving the heats transport the 
salts and the transference numbers. 


Abstract No. 197 


The Effect Electrolytes the Streaming 
Currents Bulk Metals 


Rice and Hackerman, Dept. Chemistry, Uni- 
versity Texas, Austin 12, Texas 


The electrokinetic (¢) potential platinum, gold, 
and silver was determined function concen- 
tration dilute aqueous solutions potassium nitrate, 
potassium sulfate, and potassium chromate from the 
direct measurement the streaming currents. 
theory presented that explains the qualitative re- 
lationship the zeta-potential the solubility the 
corresponding metal-ion compound. 


Abstract No. 198 


The Relation between the Kinetics Self- 
Discharge the Nickel-Nickel Oxide Electrode 
and Electrode Composition over Range 
Temperatures 


Conway and Bourgault, Faculty Pure and 
Applied Science, University Ottawa, Ottawa 
Ont., Canada 


Studies the self-discharge reaction 
nickel-nickel oxide electrodes have been continued 
examining the effect. elevated (60°C) and low 
temperatures the rates emf decay and 
open-circuit evolution oxygen. The effect tempera- 
ture the rate-determining mechanism(s) self-dis- 
charge discussed, and the observed kinetics are re- 
lated the eléctrode composition various tempera- 
tures and electrode potentials. The roles KOH and 
water determining the quasi-reversible 
potential the nickel electrode various solu- 
tions have been investigated. 


Abstract No. 199 


Cathode Polarization the Electrodeposition 
Metals and Alloys 


Inorganic and Physical Chemistry, 


The significance polarization during the cathodic 
process metal ion discharge has been discussed for 
the electrodeposition several metals and alloys from 
the pyrophosphate bath. The results have been ex- 
curves, and throwing power 
single metal plating solutions. The potential 
data alloy: deposition has been discussed with refer- 
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ence to: feasibility codeposition, plate composition 
and structure, and mutual influence the metals. 


Abstract No. 200 
The Significance the Flade Potential 


Pryor, Metallurgical Labs., Olin Mathieson 
Chemical Corp., New Haven, Conn. 


Previous explanations the Flade Potential have 
been reviewed critically. new explanation based 
single phase passive film having non- 
uniform defect concentration and type advanced. The 
potential-determining reaction considered that 
between excess oxygen the outer layers and hydro- 
gen ions and electrons. The inner ‘n’ type oxide de- 
stroyed reductive dissolution acid media and 
exchange oxygen ions with hydroxyl ions solu- 
tions having values higher than 3.0. 


Abstract No. 201 


Electrochemical Calorimetry, 
The Absolute Entropy the Cupric 


Sherfey and Abner Brenner, Electrodeposition 
National Bureau Standards, Washington 
The absolute entropy the copper ion has been 
measured “siamese twin” calorimeter. elec- 
trolytic cell within the calorimeter—two copper elec- 
trodes acid copper sulfate solution—is divided 
into anode and cathode compartments. 
The heat effects due the entropy change the 
two half-cell reactions are equal and opposite. 
the magnitude these heat effects the entropy change 


can determined. 
No. 202 
The Anodic Behavior Nickel 
Banter, (Present address: Oak Ridge National 
Lab., Division Union Carbide Corp., Oak 
Ridge, Tenn.) Ernest Yeager, and Frank Hovorka, 
Dept. Chemistry, Western Reserve University, 
Cleveland, Ohio 
Anodic polarization measurements have been made 
using nickel electrodes aqueous solutions nickel 
chloride and nickel Tafel slope 0.10 was 
obtained over the current density range 10“ 
from, 25° 45°C and 1.5 2.5. The 
range 0.125 0.50M nickel suggests that the rate- 
determining step for the dissolution process involves 
adsorbed species. The experimentally 
activation energy kcal/mole not inconsistent 
with this mechanism. 
Abstract No. 203 


Some the Nonaqueous Chemistry 
the Uranium Chlorides 


Panzer (Present address: Naval Ordnance 
Laboratory, Corona, and John Suttle 


Te 


(Present address: University California, Radia- 
tion Lab. Berkeley, Calif.) Dept. Chemistry, Uni- 
versity New Mexico, Albuquerque, Mex. 


The preparation and properties the compound, 
have been investigated. Chemical and phys- 
ical (including properties are re- 
ported. The compound dissolved phosphorus oxy- 
chloride apparently dissociates into the ions, 
and Electrolysis this solution results the 
formation uranium hexachloride the anode fol- 
lowed secondary reaction forming the complex 
solvated compound The cathode 
reaction involves the formation phosphorus tri- 
chloride and phosphorus Equations for 
the electrode reactions and data for ionization the 
parent compound are presented. Ektachrome trans- 
parencies the various compounds are shown. 


Abstract No. 204 


Mass Transfer and Current Distribution 
under Free Convection Conditions 


Kameo Asada, Fumio Hine, Shiro Yoshizawa, and 
Shinzo Okada, Dept. Industrial Chemistry, 
Engineering, Kyoto University, Kyoto, 
apan 


How current distributions over vertical electrodes 
occupying the opposite sides the rectangular cross 
section cell are affected the difference from 
point point the ease mass transfer free 
convection discussed. The Laplace equation and 
the equation mass transfer, determining the poten- 
tial and concentration distributions, respectively, were 
solved simultaneously, and the results were found 
explain most features observed current distributions. 


Abstract No. 205 


Transfer the Streaming Mercury Electrode 

Kameo Asada, Fumio Hine, Shiro Yoshizawa, and 
Shinzo Okada, Dept. Industrial Chemistry, 
Engineering, Kyoto University, Kyoto, 
apan 


Mass transfer the streaming mercury electrode 
was studied theoretically. Momentum equations were 
solved simultaneously for the mercury stream and the 
boundary layer solutions formed along it, the 
assumption that both the flows were inar. 
Numerical calculation for some typical systems re- 
sulted flow characteristics essentially identical with 
those observed experimentally. Limiting currents were 
measured for reduction and Zn* solu- 
agreement with those predicted from theoretical ex- 
pressions the flows. 
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